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Mathematics Goals and Activities: K-6 is a publication which identifies
specific objectives of mathematics that are appropriate for elementary school
children. It provides materials and 2xperiences which take into accourt theip
individual levels of ability and achievement., The major purpese of this
publication is to assist in the improvement of the teaching and learning of
elementary mathematics in the schools of North Carolina.
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INTRODUCTION

In the spring of 1968, the Mathematics Division staff began planning for the
developmant of a curviculum publication which would assist the teaching of
mathematics in the elementary schools of North Carolina. To accomplish this
purpose, the following tasks were identified:

(1) Identification of strands, or major topics, that permeate all of
mathematics.

(2) Designation of the basic content normally taught et the various
grade levels,

{3) Identification of specific oujeciives, written in tehavioral terms
which will enable teachers to evaluate more accurately each child's
performance relating to these specific objectives.

(4) Development of activities for each objective so that the teaching of
each objective can be done with vitality and meaning.

The mathematical content normally associated with grades K-6 has been identified
within seven strands which are contained in the three parts of this publication.

Part 1 Sets and Numbers
Part 2 Operations and Mathematical Sentences
Part 3 Geometry, Measurement, and Graphs and Scale Drawings

These strands weave their way through elementery mathematics and trovide the basis
upon which it is built.

Within each strand specific content has been identifi?d and then expressed as
behavioral objectives with distinct pupil orientaticn. More than 500 of these
objectives have been identified and aro contained in the three voluies of this
publication. They are arranged along a continuum which allows childran to proceed
at speeds consistent with their abilities. Furthermore, by working with objectives
that identify observable outcomes, the nupil and the teacher can readily assess
progress in terms of the stated objectives.

Realizing the difficulty many elementary teachers have in teaching mathematics
successfully when thay themselves have minimum preparation in the subject, the
authors of this publication have provided teaching activities for ecch objective,
These activities are merely suggested and may be used by different teachers in a
varfety of ways to stimulate dynamic, meaningful, and accurate teaching of
mathematics,

Occasionally an activity is marked with an asterisk to indicate that it is in
extension of the bas‘c idea stated in the objective and because of this sophist.cation
should be considsred more optional than the other activities which precede it.

To use this publication locate your topic in the scope and sequence chart and
then turn Lo the page indicited within the parentheses or turn to the index for the
alphabetical 1listing of topics.

This publfcation can serve as a model to supplement and enrich local efforts in
mathematics curriculun. development. To be of real help to teachers, it should be
adapted to 1ocal weeds and resources. On each page following the activities, .pace
is ofte. provided for teachers to use in cross-referencing their textbooks and other
materials with the content of the publication or to add other activities which they
have found useful for helping students accomplish the objectives.

[uBa)
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How to Use the Scope and Sequence Chart

The content of this publication is outlined in the Scope and Sequence
Chart. The pages which immediately follow contain the Chart for Sets and
Numbers. At each level, A through G, you will find key ideas which form the
nucleus of a sound, basic mathematics program.

The Scope and Sequence is presented in columns, an arrangement which
mékes this summary of the entire elementary mathematics program relatively
easy to examine. In this sequence the teacher has ready access to material
which immediately precedes and follows what the student is now studying. The
numerals in parentheses following each topic of content refer to the page or
pages of the text on which that particular content is found.

The content listed at any particular ievel is not intended to be the
complete year's work for any particuiar student. It is arranged to present
a natural developnent of Sets and Numbers. Knowledge of what has been
presented at an earlier level is maintained and extended at subsequent levels.



(9 -d) uoL3dasualu]

(ge *d) siasqang
{gg 'd) sueabeig 3aS

a3tuLgul
93Lul4
(.g *d) s335 30 BZ1§

9 oAa]

(tz d) siasqng
335 P 40 534ed

{9z -d) 39S A3du3

(cz -d} 5125 40 uosaeduwo)

(yz -d) aduspuodsauuo) Auew-03-au(

(€2 *d) sduspuodsadd0) suo-ci-aug
SuLyozey

(22 +d) 385 e jo Burueay

9 13487

{5¢ "d) s335 40 azL§

$33S 10 burddeiaaap

(gg °d) uorup
$313S burutquo)

(pe -d) sweaberq 335
{ve -d) uotrun
$39S burutquo)

uupmwmmw (ee +d) s3asqng
wuwcmm 3135 e j0o s34ed

(g€ "d) 135 A3duy

4 oA 3 13Ad7

(12 -d) s3asqng
73S P 3O s3ded

(1z *d) 195 A3dua

(oz °"d) uaalzeq ,d40W-3u0, 3y}
$135 30 Guiraapag

(61 ~d) si1as jo uosiaeduo)
(8L 'd) a0uapuodsauado) auo-01-~auQ
buiyoyey

(£1 -d) 33S e jo Burueay

N EIEY

JHYHD JIN3NDI5 ANV 340DS
S13S

(z¢ -d) siasqng
19§ B Jo fuuny

(2¢ -d) 395 A10u3

(e -d) s335 30 uosideduo)

{0g "d) 9douspuodsauauo) Auew-c3-dup

(62 *d) @duspuodsaauo) auo-02-3uQ
Bucyoiey

(82 "d) 335 e jo Buruesy

G taAan

{9l -d} 395 A3dug

(9L -d) uxaijeqd ,as0uw-3u0, 3y}
$33S 30 buradpag

(5L -d) SIES 4O uosirueduo)
(¢t -d) 9douapuodsauso) auo-03-3uQ
S5urysiey

(¢l *d) 3.3 @ ¢ Lupueay
(2t ~d) s13s y3im Bupaoydxy
(oL "d) s3as 03 aunsodx3

¥ 13A31

O

Aruitoxt provided by Eic:

E



(88 -d) sieaswny teuoy

SYIGWNN TANLYN
(L8 "d) suoi3deay juajealnb3
(93 -d) spapoW SuL3onasuo)
(g8 "d) 4apay
(v8 "d) buritum ‘butpeay
SUIGWNN TYNOTLOVY
(¢g -d) burweuay
(28 -d) uotiejoN papuedx3y
{z8*1s -dd) spuesnoy]l ySnouyy
anjep adseld
{08 -d) sawey puop
(628, -dd) aapuap
(£, -d) 6uliLam “Buipeay
{9/ -d) bBurjunoy diys “Buyjuno)

SY3ENNN 3T0HM

(6 "d) 3sarg-A3a1yy ybnouyy 1S4

asn leulpdo
SYITANN TWUNLYN

a 1aaal

(pz *d) spapo Bulronuysuo)
(s ~d) butpeay “6ulitam
SYIGWNN TYNOI 1DV
(gL -d) buirweuay
(12 -d) uorzejoN papuedx3
(0t -d) o427 o €|0y
(1£°69 *dd) SpaJpuny -u3] *sau
anjep aseld
(89 *d) saueN P4oM
(£9 +d) buriunoy diys
(0£°99 *dd) 4apag
(59 *d) burgiam ‘Buirpeay
(59 +d) butjunoy dixs *Buijuno)

SY3IANNN 3 T0HM

(v9 °d) uljyraml ybnouayy 3satd
asn {eulp49

SYIANNN TYANLIYN

WTIEY

{£9 "d) PPU “uarl

SYITWNN 3T0HM
{29 *d) siapoy buriosnaisuo)
(19 "¢} buywey

SYIAWNN TYNOI LOVA
(L9 d) uoljejopN papuedx3
(09°65 -dd) aniep adeid
(65 "d) oul3unc) duxs
(86 °d) saweN paom
(£§ *d) buiweuay
(95 -d) 4apud
(s -d) Euruwey
(v5 -d) Buritup “Buipeay
(g5 *d) sua) Aq Bulrdnouy
(g5 -d) ouaz jo0 bulueay

SYIGWNN IT0HM

Uptd ybnoauy suiy
asn_1euLpap
(ts -d) Buiauno)

SHYIGWNN TWINRLVYN

g [aAal

L¥vHD 30N3ND3S ONV 3d0CS

SYIGWNN

9

(6% *d) uaalleyq ssal-aup
{6y "d) uaalled 3a0w-3up ©
(8¢ "d) paryl ybnouayz 3Isdid
9sl [BuULp4d
(Lt ~d) 48paQ
(ot -d) sasn 4ay3p
(9y-¢4 -ad) asp [eutpie)
{¢v "¢) burunon
(2t -d) saaquny
y3Lm Buraordx3
(ot -2} aunsodx3

SYIGWNN TWINLYN

Y 12437

Aruitoxt provided by Eic:

[E ©



(65! "4} SlewLdad *SIuaduadd
S|LeJ4dUNN NBX LY SSuoLjoedq
SAZqUNN 404 sBwey
(861 *d) uotzeloN d1413uaLds
(85! -d) uorle3loN LeiLiuauodxy
(£51 *d) Sulpunoy

SHIMNAN YNOT LYY
(951 °"d} 82udddjwndUL) pue eady

SHIAWNN TYNOT LYEYT

(651 "d) s4abaqul aaryebay pup @ALy1s0g
(PSLEGL -dd) s3uzddad
(€51 "d) spedownN paxiy
(¥5L°€SL -dd) s|edawny BuLfyisse()

(251 "d) Suljeulusa) “buiieaday

{151 %) SSWEN puom

(051 °d) uoijejon papuedx3

(611l "d) syapuesnoyj syjlpaapury syjual
s|ewtdaq

SY3IFWNN TYNOILVY
(8yL</p1 *dd} spapoy Bursp spedawny paxiy
(9L -d) siedoadlday
(sv1 *d) wiog 3sajdus
(#p1°cyl dd) suoizdedy juaieainbs
(2¢1 "d) 3up jo A343douy uoryentidiiiny
(Opl -d) sudyjoeuy

SYZAWAN TYNOILOWRA

(81 "d) W Qs T X A‘I
S{eJsuwny uewoy

SYIAUNN TualyN

(rRetigel du) saceg (EuwLdap-uoy
(6£1°9g1 -dd) uoiaEloN papuedxy
{sel "d) uoijeziaordes wwiag
(851°6EL 9gL~pEL ~dd) uotiejoy (erausuodxy
(ccL ~d} sawen p.oM
(2€L -d) anpep ade|d
(2eL -d) suoiy(1g ybnoayy
P JWEY |

SYIWAN TTOHM

9 (ar37

{1£1°08) dd) W'@*D*T*¥ A1
S{edau.iy uewoy

SYIGWAN TN LYN

(61 *d) spedsuny paxuy Buipnioug
SAIQUNN 40} SoWeN
(821 "d) siewtdag jo uoilejoN papuzdxy
(Lei "d) sledswny BurkyLssels
(9zL -d) syipaupuny *syjual
s lewl23q
(£21°sg1 -dd) s|eaauwny paxiy
(521 -d) 8un ueyz 43ITILY SUOLIIBUY
SJITWNN TYNOT Ly
(veL -a) 43pag
(221 'd) udog 3saidutg
SuoL3ded4 Jud|eALNbI
(121 -d) suoiloedy se sdaquny 3[OyM
{0zl -d) sojeuiwouagy
(0zL " d) uojeasuny

SYIFWNN TYNOI 10w

(611 "d) adi3nW uouwo) 3sea’
(8Ll "d) udy jo uo13eION |PLyuzuodx3
(ZLL *d) 4032e4 uowwo) 3s33eaUY
(9it "d) uorjez1403d04 Buwtdq
(511 "d) PpO pue udaz
(SLL"pLL ~dd) sdaquny awtud
(yL1 +d) s.«aquny 331sodwo)
(ELL -d) Durpunoy
(g1l 'd) uorzewr3sy
ANFN *d) sawey
(71! -d) sowey paom
1l "d) 43pap
20N nanuedyd
(601 a\ 395 JjLupaur
SJIQUNN G4BT 40 uoL3dLUDS3Q
(301 "d) suoLylL ybBnoayy
poLJ4dd
(oLL*goL ol °d) speasuwny 3161p-auLy
anfep ade(d
(901 "d) BuLiunoy

SYIGWNN 3 T0HM

4 1A

(S0L °d) siedauny uewoy
SYIGUNN WATLYN

(v01 -d) aapuap
{01 *d) Lapolk 02 [eudwny wody
(201 -d) |eaduwny 03 [9pOW wWOJ5

S{RAOWNN paX Ly
{101 "d) uuo4 31s9|duts

(001 °d) suoi3oeuy juzleainby
{66 "d) syis(amy ybroayz soajey

S3}4E4 [Pu0)3dRU,

(86 °d) suoiloeuady uouwo)

(26 *d) Jozeujwouaq r~
(L6 ~d) 4o0eARUNN

SYIBWAN TWYNOI LOVYS

(96 °d) 403224 uoumo) 3ss3P3UY
(96 "d) s403deq uduwpy <
(66 *d) suorseziaoyoey -

(56 -d) suo3oey

(v2 -d) PpO “udA3z

(€6 "d) buipunoy

(g6 "d) uorrewrys3

(26 *d) dapup

(26 °d) uoiL3e3l0N papueix3

&Y .1, ARC ANuLnT
ey

(26°05 *dd) SuoLlL LK ybROLY)
anlep adeiqd
(68 *d) bupjunoy diyg

SUIARNN IT0HM

(68 *d) 3sn LeuLpap
SNSUIA LeuLDIARY)

SYIGWNN WINLYN

@),
E QT

IText Provided by ERIC






ACTIVITIES

1. The space in which children are to work, pliy, experiment, listen, and rest should be
organized in a manner whicii promotes the sorting of materials. One of che first tasks of
the beginner is to learn that items should be kept in their designated nlaces. This is a
responsibility of every member of the group. For the storage of blocks, for example,
provide picture labels above each storage area as pictured below to show the children
where to put blocks of different shapes and sizes.

P

o @ —— @ [C=

|/ g

2. Art materials are frequently stored in flat bins or boxes within easy reach of children.
A picture on the end of the contairzr helps the child to know where to put scissors, paste,
crayons, magazines, paper, clay and other items in this category.

(Continued on next page)
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3, Cortainers which fit into designated shei{ spaczs will meke clean-up time easier. A picture
nin one end of each container will ¢vredite the sorting of toys. The containers sketchcd
below are for toy planezs, tinker toys, small cars and trucks, doll house families, doll
house furniture, and puppets. Another iearning experience has been included by writing a
numeral on each cantainer and a matching numeral above the space where that container is
stored.

4. The big playhouse ares offers additional opportunities for arranging and sorting objects.
Dishes, silverware, drass-up clothes, and other items should be available in designated
places.

5. The workshop with its tools, nails, pieces ¢f wood, and measuring devices provides another
place where children must sort and store meterials in specific areas. Children can be
directed to store tools on a pegboard which has the outlines of tools painted on it.
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SETS A-2

ACTI1VITIES

1.
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In conversation with children as they play in the playhouse, in the workshop, or on the
playground, ask: "Can you name the dishes in your set?" “Can you name the teols in this
seLv

To help children learn that everyone has to take turns and make choices, 1imit the number
who can work in the workshop, play with the dollhouse, listen to records, or participate in
other activities. A cardholder such as the one illustrated below indicates the work and
play areas in the room and the number of children each can accommodate at one time. As
children select areas, place th2ir name cards on the chart. Refer to them as "the set of
children in the workshop," or "the set of children at th: easel." Use the term "member of
the set" when it is natural to do so, for example, “Jim, were you a member of the set of
children in the playhouse?"

%,_ Susan John
XX A)
Tom

. Hav2 several children play a “Find a Set" game. Ask each child to select a set, tell what

it 1s, and pame i1ts members. Begin with an example: "l have chosen a set of toys. The
members of this set are a truck, & wrecker, and a doll. Dale, show us your set and tell us

about it."

A collection box provides interesting {tems from which the children may assemble sets,
Encourage a.scussion about ‘iie members of the various sets.

14



ACTIVITIES

1.
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Involve a few children 2’ a ‘ime in making scts. Use small items which may be handled
easily. Ask the chi'dren to select a set of

a. things that are hard c¢. things that are soft
b. things that roll d. things that make -oise

Give each child a piece of colored yarn and ask him to circle his set with it. Let the
children tell about their sets, classify them, and identify the members.

Now ask the children if other things could ce members of the set. Would a pory be a mr ber
of a set of things that rol1? Would a baseball be a member of a set of things that are
soft? Let the children name other things which would or would not be members of the
¢ifferent sets thoy have mace.

. Provide opportunities for children to make decisions about sets. Can the same item be a

member of more than one set? Who are the members of the set of all the children in this
room? Of all the boys in this room? Of all the teachers in this room?

. Let the children use a flannel or magnetic board to arrange sets which they have named. If

several sets are shown at the same time, use pieces of yarn or magnetic ribbon to separate
them.



SETS A-4

ACTIVITIES

1. Show the children six plastic spoons and six empty baby food jars. Tell them that you want
someone to Show whether there are just as many members in the set of spoons as there are in
the set of baby food jars. After a child has done the matching, have the children discuss
the fact that for each jar there is a spoon and for each spoon there is a jar.

2. Use classroom experiences as they naturally cccur to illustrate ona-to-one correspondence.
Some examples are the distribution of milk, chairs, books, or paper to the children. These
are but a few of the many opportunities occurring daily which jllustrate this concept.

3. Ask the children to show that they have just as many fingers on one hand as on the o :r.

4. Name two sets of children with the same number of members in each set. Direct one set to
form a circle. Have the menmbers of the olher set stand inside the circle. Give each child
in the outside circle a piece of strina. Have a member inside the circle take the other
end of the string. Continue to do this until all members of the outside set have been
matched with the members of the inside set. Now ask the children, "Are there just as many
members in one set as the other?" Have them explain their answer.

i}:‘ 14
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ACTIVITIES
1. Select pairs of sets such s
a. girls with ribbons in their hair, boys with a broken arm
b. boys wearing long pants, boys wcaring short pants
¢. the grown people iih the room, the children in the room

Use these sets to give the children practice in making decisions about whether one set has
more members than another, fewer members, or the same number of members.

2. Have children work in pairs. Give them sets whose members are related but make them sets
which cannot be matched one-to-one. The objects in these sets may be straws and cartons of
milk, cups and saucers, or dolls and doll hats, Ask the children to match their sets. They
may be expected to use such terms as "more than," "not as many," and "bigger than" in
describing the differences they discover.

3. Play a guessing 9ame with a small group of children. Use a random arrangement of sets on
the floor, table, or flannel board. Circle each set with a piece of colored yarn. Have
some sets with the same number of members, other sets with different numbers of members.
Ask a child to choose two sets and identify them. Then ask him to guess whether they match.
After he answers ask him to prove his answer. Let him try it his way. Have pieces of yarn
available in case he wants to use it to show one-to-one matching.

4. Have children collect pictures or toys belonging to the following pairs of sets.

a) animals that 1ive at the zoo, animals that Vive on the farm

b) toys with wheels, toys without wheels

Ec} things that magnets pick up, things that magnets do not pic: up
d) things that float, things that do not float

Match the members of these paivs of sets and discuss the matching. Children should be able
to tel) whether there are more members in the set of toys with wheels than in the set of toys
without wheels, or whether there are fewer nemters in the set of things that float than

there are in the set of things that do not float.

17



EE

Q

SETS A-6
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ACTIVITIES

1. Arrange cn a table or the floor 5 non-equivalent sets of cbjects. These might be blocks,
pencils, crayons, pieces of thalk, stones, beads, bottle caps. bLe=ans, blocks, discs, or
paper clips. None ¢ these sets can be paired exactly with another, but let the children
match different pairs of sets to discover this for themselves. If the children are having
difficulty doing this you might suggest putting the members of ore sef in a row and another
set in a row Just below the first,

When the children have had time to match the sets ask, "Could you match ary two sets exactly?"
Help children to see that each set has more or fewer members than another set.

Encourage children to find the sat with the fewest members and place it first, followed by
thj setfha¥1ng Just one more member. Continue this until the sets have been arrangad in
order of size.

SETS A-7

ACTIVITIES

1. Ask the children to name the people or things in the room belonging to these sets:
Ea boys with red hair Ed things to cook in
b) toys with wheels e) pans with cake in them
(c) teachers {f) girls witn blue shoes

Soie of these sets will have no members. Ask the children if they can think of a good name
for suzh a set, Perhaps they will call it the empty set before you introduce the phrase.

2. Continue this activity by as<ing children to rame the members of the following sets: their
brothers, their sfisters, their pets, thefr teachers. Whenever a child has no members ‘n one
of these sets, have Fim descrite that set as the enmpty set.

3. Children will enjoy thinking of other exampies of the empty set. They will probably give
you more interesting answers than these:

The set of giants in the room.
The set of snowballs on the windowsill.

RIC 16
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SETS B-1

ACTIVITIES

1. Provide the children with o1d magazines, catalogs, paper, paste, and scissors. Direct each
child to cut out a set of pictures to represent the members of his family including himself.
Have the children make a family set by pasting these cutouis on a sheet of newsprint. Sincc
each child is accustomed to think of his family as a . » ; and since the family is such a
personal relationship it will be easy for a child to di..inguish between members of his set
and those who are not members,

2. Paper plates and a variety of objects can be used to help children form sets. Give each
child a paper plate and a number of objects to place on his desk, for example, crayons,
scissors, pencils, coins, magazine cutouts, or paper discs. Have the children place a set
of objects in the paper plate and then describe the set shown, for example:

"This is a set of crayons."
"This is a set of pencils."”
“This is a set of pennies."
3. Have children bring ir sets of objects such as rocks, shells, coins, books, marbles, jacks,

ptastic animals, ships, planes, autos, or dolls. Many opportunities will occur to discuss
members of the sets as children examine each other's collections.

E-

Have the chiidren help you make a collection of different pictures of animals, birds, people,
wagons, cars, and afrplanes. Give one to each child and when you giva a description of a

set to which his picture belongs have him stand showing his picture. Use descriptions such
as

"ihe members of the set 1 am thinking of can fly.”

"Memoers of my set can walk on two legs."
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SETS B-2

ACT1VITIES

1. Place four chairs at the front of the room. Ask a child to choose a set of children that
has just as many members as the set of chairs and to assign a child to each chair. Have the
class observe that there is 2 chair for each child and a child for each chair.

Continue the activity with other pairs of sets and have the children actually match the
members of these sets. Ffor example:

- A set of boys and a set of girls.

- A set of paper. and a set of pencils.

A set of girls and a set of books.
- A set of boys and a set of toys.
2. Illustrate various sets on large sheets of tagboard. Show one of these to the children and
then have them place a set of objects on their desks that has just as many members as the
set you have justi shown.

Small cards of tagboard illustrated with sets of objects may be given to each child, With
objects from his dest and string he can show a one-to-one correspondence.

3. Provide each child with a large sheet of newsprint and crayons. Direct the children to draw
pairs of sets containing the same number of members. The teacher may wish to dictate the
number for each pair. Ask the children to show a one-to-one matching between the members ¥

the sets by drawing lines. (You may wish to encovrage thea to show more than one way of
matching by using uifferent colored lines as indicated by the dotted and solid 1ines below.)

A..
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SETS B-3

.

ACTIVITIES

1. An egg carton or a similar bcx with a 1id and dividers is an ideal container in which each
child can keep small objects such as checkess, plastic animals, buttons, stones, ar cubes
for sct demenstrations.

Place a set of three obje:cts on the flannel voard or magnetic board and ask each child to
make a set containing the same number of members on the 1id af his container or on his desk.
After several equivalent set demonstrations, have the children make sets containing mere or
fewer members than the one shown on the flannel board.

The children may then work in pairs making sets. They can compare them and decide
which sets have more, fewer, or the same number of members.

2, Prgvide each child with a work sheet similar %o the one below. Have them use thaii boxes
of small objects described in the activity above. Next to each picture of a set is an open
area. Have the children use tnis region to form a set which has more objects than the set
in the picture, This may be done using objects from his container, by pasting pictures cut
from o1d magazines, or by making drawings.

17 |ee
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ACTIVITIES

1.

W

ERIC

Aruitoxt provided by Eic:

Give eacn cnild 10 pieces of cardboird or art paper about 6" x 9", Have each draw a picture
of a set for each number from one to ten. You may ask the children to shuffle their cards
and then arrang2 then on their deske in ordar. These cards may be stored in individual
envelopes for later ise. Number words ard Arabic numerals may be written on the backs of
the cards.

. Distribute ten cards such as those prepared in Activity 1 to groups of ten chilaren giving

one card to each child. Assign each group a section of the room and direct them to arrange
themselves in numerical order,

. Prepare illustrations of ten sets of different sizes on strips of tagboard. (Sevcral sets

of these should be miude.} Place these randomly in a pocket chart and have the children
arrange them in order. If a pocket chart is not available the strips may be placed on a
table, desk, or floor.

Have the children work in groups using several small toxes. Ask the children to arrange the
toxes in a row and to place discs, beads, or dried beans in them in such a way that no two
boxes will contain the same number of objects. Then Fave tnem place these sets in order
beginning with the set that has ‘he fewest members, tre empty set. For students working
with elever boses to form sets with from zero through ten members, there must be at least

55 discs or beeds available to use in making these sets,

20



SETS B-5

=
S

ACTIVITIES

1.

Use questions like these to challenge children to describe the empty set:
a. What is the number of purpie elephants in the classroom?

b. How many days of the week begin with "A"?

¢. How many students in ouYr room arve over 10 years old?

Encourage the children to give other examples to describe the empty set.

. Using three boxes and two pencils you can show an emp:y set or let a child demonstrate an

emply set. Place one pencil in ecch of two boxcs and ask tne clc s if any of the three
boxes represents the empty set. Let each child demonstrate the empty set on his desk using
his crayon box and crayons.

SETS B-6

ACTIVITIES

1.

ERIC

Aruitoxt provided by Eic:

Ask all the children in the classroom to think of thenselves as a set. Describe that se:
and reme peopie or objects that are not memoers of it. Then consider how this set car be
subdivided into other sets such as children with browr hair, childre:; wearing tennis shoes,
etc. Continue this discussion with such ques*ions as, "Can you call the set of children

in the first row a part of the set of children in our classroom?" (Yes) “khy?" (Becausz
every child in the first rc. also belongs to the set c¢f children in the classrooi, )

. Have children cut out pictures of people, vehicles, animals, and fruit from magazines and

paste them on tagbcard. By circling portions of a picture with gieces of yarn they can
show parts of the given se‘.

. Use the calendar as arother method of exploring parts of a set, The days of the week are a

set; the school days, a part of that set; and the weekend, still another part.



ACTIVITIES

1. Select a set of four or five girls and Loys. Write their names on the chalk board. For
example, you may wr‘te: Sue, Judy, Joe, John, and Don. They belong to the set and,
therefore, are members of the set. Be sur2 to make it clear that the set consists of Sue,
Judy, Joe, John and Don simply because thev happen i to be selected as the members of this
set. Ask children to describe the set. 1hen have them name people or objects that do not
belong to the set.

Follow this activity by arranging the children in groups of four or five students. Have each
group think of a set and then lict the members of that set on the chalk board. Ask each
group to describe its set in varicus ways and to name peop.e or objects that are not members
of the set.

2. Display sets of objects with one o more elements that do not belong in the sets as labelled.
Have the children remove those objects which are not members of the set named.

a. Books:

m @ m / (Remove the pencil.)

b. Jump ropes:

ﬂ //fr’ \ (Remove the bats.)

c. Triangular shapes:

L p 00 N
D K_»ADD ‘ (Remove q .

3, The children will enjoy bringing in objects they have collected, This can easi'y develop
into an amusing way of discussing sets,

o 22
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ACTIVITIES

1. Provide the following materials for each child:

ERIC

5 discs or cutouts

5 pieces of string

5 cards with the rumerals 1 through 5 written on them
a box of crayons or other objects

As a chiid or the teacher is demonstrating this activity, the rest of the class c.»
participate at their desks.

Form two sets on the flannel or magnetic board. The firui set will contain 5 objects and the
second set will contain 5 different objects, for example:

Set A: horse, kite, train, pear, ball

Set 8: bird, dog, cat, horn, girl
Use string to show that it is possible to matcli each member in Set A witn one and only one
rember in Set 8 and every member in Set B with exactly one memoer in Set A, Therefore, Sets
A and B are in one-to-one correspondence with each other,
Next replace the second set with the first five counting numbers and call it Set C

Set At horse, kite, train, pear, ball

Set C: 1, 2, 3, 4, 5

Many other activities using concrete obj.cts in this manner will help reinforce this conceat
of one-to-one matcning.

. Belww are some examples of the kinds of activities you may give your students for additional
pravtice 'n matching. Ailow them to wake theiv own discoveries by jus! getting them started
on a and b below.

conn|[pasal U  FX

A sinilar activity is illustrated by ¢ and d where the members of the sets to be maiched are
not in rows.

23
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ACTIVITIES

1. Describe such a matching as one bicycle to two wheels,

a.
b.
C.

d.

Q

One
One
One

Onea

. One

One

. One

ERIC

Aruitoxt provided by Eic:

chair to four chair legs.
foot to tweive inches.
roiler skat2 to four wheels,
taole to four legs.

face to two eyes.,

foot to five toes.

teacher to twenty-five students.

Challenge the chiidren to see haw
many different examples of one-to-many matching they can find. Some examples are:



SETS C-4

ACTIVITIES

1. Divide the class into two sets, one of boys and the other of girls. The children will enjoy
discussing whather the sets are equivalent or non-equivaleni. Which set has more members?
. fewer members?

After doing the activities just described or similar ones, children who are having no
difficulty are ready to move into more abstract activities such as marking or drawing
equivalent sets.

2. Using a flaninel board, magnetic board, discs on the overhead projector, or any concrete
objects on your desk, show two sets. MName them Set A and Set B. Ask a child to pair these
sets by using string or by drawing lines.

Set A Se. B

The children may use objects at their desks to meke sets equivalent to these,

The class will see that one member of Set A is not used in this pairing. Give the chi-uren
an opportunity to make statements as they compare the twn sets. In this example they may
say that Set A has more members than Set B or that Set B has fewer members than Set A.

3. Use a box of dominnes to illustrate cquivalent and non-equivalent sets. The dots on a domino
may be considered a set.

a. Have the children select dominoes at random two at a time and place them on large sheets
of paper. Wwhen the dominoes do not represent equivalent sets of dots, instruct the
children to draw a circle around the lerger set.

b. Have a child divide a sheet of paper into two parts. Place nairs of dominoes illustrating
equivalent sets on one part, and pairs ¢f dominoes representing non-equivalent sets on
the ather part.

Q 2h
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SETS C-5

ACTIVITIES

. Present several examples of sets to your children.

EEC

Ask them how many objects are in each set. Exanple ¢ above sho.ld bring out the word “empty"
from some of the children. This answer is more likely to be given if transparert containers
are used as shown below,

g8 U

Set Containers

Marbles or ping-pong balls can be used as members of these sets. The glass which rontains no
objects is then a good exanple of the empty set.

2. Have your students name other examples of the empty set. You may get theaw started by asking
ther to consider the set of all children in their class who are as tall as a giraffe. Since
none of them will be this height, this is a good exa jle of the empty set.

o 26
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SETS C-6

ACTIVITIES

1.

ERIC

Aruitoxt provided by Eic:

Have children place a set of objects c¢n their desks. You may supply a set of different
colored discs or may ask children to make their own sets. Have each . hild describe his sat
to his fartner and show him parts it can be divided into. The empty set can be considered
since it iv a cubset of every set, As children are exploring their sets with their partners,
you can work with those having difficulty.

» Arrange several baskets on a table. Place objects in some of the baskets; have others empty.

Those baskets containi-g objects form one subset, and the empty haskets form another subset.

27
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ACTIVITIES

1. Review with your students the following words: groups, collecticns, sets. Adapt the ccncept
of sets to ordinary home situaticns. In the home there ure many groups or sets of objects.
Children use the word set frequently. Have them 1list some of the more common uses of this
word such as:

a. The set of dishes in the kitchen

b. The set of woodworking tools in the workshop

c. The set of toys in a toy chest

d. The set of Christmas decovations

Suggest to your children that they name sets of objects found in the classroom. Then have

them name particular objects or members that make up the sets they have listed. This may be
done as shown below.

- Possible Members
( Name of Set {answers will vary)
a. Tne kitchen disies saucers, dinner plates, scup bowls, etc.
b. Woodworking tools hammer, saw, plane, chisel, etc.
¢. Your toys ball, stuffed animal, skates, etc.
d. Christmas deccrations lights, tinsel, ornam its, wreaihs, etc.

2. Have the students vaderline the elements whicn do not belong to the given set:
a. Children in the room: boy. in the rcom, girls in the room, teacher
b. Insects: butterfiies, spiders, ants
€. Fish in the aquarium: gqoldfish, snails, guppies

4. Vegetables in a salad: oranges and apples, lettuce, carrots, celery, cabbage.

28
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R
ACTIVITIES

1. Draw two segments which have a common endpoint and are perpendicular to each other, and label
them as shown below. Use crayons to connact the corresponding points on the two segments.
The resulting segments will give the illusion of curves.

N —

R XLE

1T 2 3 4

*This idea can be used with brightly colored thread and tagboard. Pencil marks on tre "back"
can be usad to provide a guide for the “needle". "he resulting effect mignt encouras? some
students to create more complicated designs.

Q
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ACTIVITIES

1. See 1f your children can give examples of one-to-many correspondence that exist in the
classroom. Some possible observations are:

a. One classroom to many children.

b. One pencil sharprner to many holes for various sizes of pencils,
c. One clock to twelve numerals.

d. One towel dispenser to many towels.

e. One closet to many shelves,

f. One filing cabinet tc several drawers.

2. Have the students select several numbers to name in different ways. By drawing arrcws to
these varicus names they will develcp a one-to-many matching.

3+0
30— 2+ 1]
2 -1

Q 30
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SETS D-4

ACTIVITIES

1. Distribute to the cnildren such objects as crayons, discs, or ice cream sticks. Have them
form examples of equivalent and non-equivalent sets. By actually matching the elements of
the sets, children can learn to classify them as equivalent or non-equivalent. This pairing
of members of sets will enabie children to see how two sets compare in size.

2. Distribute large pieces of paper to your children. Have them draw pictures of several pairs
of sets with some equivalent and others non-equivalent. Use these pictures in class
discussion to have children determine whether the sets shown are equivalent or non-equivalent.

3. Provide your students with pictures of sets such as those shown below. Have them indicate
whether the pairs of sets are equivalent or non-equivalent.

a.
AAAA OOOO (gEquivalent)
O
b,
O ]
. (Non-equivalent)
c. {1, 3,5,7,9) {2, 4, 6, 8, 10} {Equivalent)
d. {Tom, Jack, John} {Pat, Mary, Sue, Gail} (Non-equivalent)
Q ¢ 31
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SETS D-5

b}

ACTIVITIES

1. Have each child place his set of crayons on his desk. Ask him to describe the set of silwva
crayons or any uther color he doc¢, not have. You might do the same with books, penciis, or
any other items which can be descrited that are not available.

2. Prepare a bulletin board or a flannel board displaying a set of oubjects such as animals, toys,
community helpers, or any objects currently being studied in the classroom. Discuss why this
display can be called a set. Ask the children to describe a set of objects not present.

Their response nignt be, "We can't because there aren't any." Children can then give examples
of the empty se:. Zera as the number of the ¢mpty set should be included in the discussion,

SETS D-6

ACTIVITIES

1. Use materials in the classroom to illustrate a set anc¢ it subsets. After introducing v
topic by using objects in the room, have earh child make a collection of pictures showir

various means of transportation. As you dispiiy a set of these on the flannel board, hsf
the children work with their individual set; at their desks. Ask them to examine thesc
individual sets to find subsets and then circle them with pieces of yarn. Some exanples ¢

subsets are:

2. Members of the set which are used for land transportation.
b. Members of the set which are used for witer transportation.

Since the pictures in a student's set will be different from those in other students® se'-
there will be many opportunicies for discussion. The two subsets described above are onix
two of many which e.ist. Your children will probably be able to name others.

Q 32
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SETS

e s NI

L
ACTIVITIES

1. Students may think of other exi:ples themselves after seeing and giscussing sone of the
following:

a. The set of living men over 150 years old.

o

. The set of triangies with four sides.

. The set of purple cows in the classroom right now.

(2]

=%

. The set of odd numbers contained in {2, 4, 8, 16}.

. -

ACTIVITIES
1. Set A, B, and C below are each folloved by three sets. Have your students underlire those
sets which contain the first set as a subset.

(@ == OO OF
B = {]9 Zo 3) {]l 3! 5’ 71 {4) 3! 20 ]} {2! 40 6: 8}
¢ = {5, 10, 15} {0, 5, 10, 20} {1o, 15, 20, 25) {5, 7, 10, 12, 15}

¢. Direct the students to give a subset for each of the following:

a. The set of ¢hild:an in the room
b. The set of books on a snelf
¢. (1, 2, 3, 4, %)

Q 33
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ACTIVITIES

1. The use of set diagrams is a helpful way to present the idea of the union of sets. For
example: If A = [girls wearing white blouses}, and B = {girls wearing red skirts}, then the
union of the two sets is all the girls wearing white blouses or red skirts or both.

A B

Cindy
Loretta

Ask your students these questions:

a. According to this diagram, which girls were wearing white blouses?
b. Which girls were wearing red skirts?

¢ Which girls were wearing white blouses or r.d skirts or toth?

u. What is the union of A and B?

2. In the examples which follow ask your students to join the given sets and Tist the resulting
s-t with its members enclosed in braces.

a. You will generate more interest in this activity by using the names of students in the

class,
Given A = {Al, Bob} B = {Craig, Ed, Frank)
Aniv.er: C = (Al, Bob, Craig, E¢ Frank}
b. Given D = {Januery, Februcry, Karch) E = {April}
Answer: F = {January, February, March, April}
c. Given G= (1,2, 4} : H=13,5 7}
Answer: I=1(1,2,3,4,5,7)
d. Given Jd=1{1, 3,5, 7} K={(1,2, 3, 4)

Answer: L={12,3,4,5,7) (Notice that the 1 and 3 are not repeated in the union.)



ACTIVITIES

1. Ask your students to classify the following sets by the number of elements contained in each.

Have them explain their answers.

. The szt of all your classmates.
. The set of all even numbers.
. The set of purple elephants in the classroom.

- The set of people in North Carolina who are over six feet tall.

a
b
c
d. The set of all odd natural numbers less than 30.
e
f

‘A=[}'2'3'4'..-)

{finite)
{infinite;
(enpty)
(finite)
{finite}
{infinite)

SETS F-2

ACTIVITIES

1. Ask all students who have a dime to stand. Then ask those students wearing som2thing green

to stand. A1l students now standing represent the union of two sets.

Several examples of

this nat.ire should help fix the noticn of set union in the minds of your children.

2. Aftei presenting the idea of set uuion display several sets on the chatk board and have

students form the unicns of these sets.
A = {Joe, Ann, Bill} B = {8i11, Bob, Mike}
a. AUB = _{Jce, Ann, Bill, Bob, Mike}

b. A\JC = {Joe, Ann, Bil), Caihy, Jill}

¢. BUC = {Bill, Bob, Mike, Cathy, Joe, Ann, Jill}
d. AUBUC = (Joc, Arn, 811, Tob, Mike, Cathy, Jil1}

ERIC .
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C = {Cathy, Joe, Ann, Jill}
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ACTIVITIES

1.

*3,

Q
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Direct those students who like to play football to stand. Ask those who like to play
basketball also to stand. Among the students now standing will be some who like to play both
football and basketball. Ask the others to be seated. Those students left standing
represent the overlapping of the two sets named. This activity repeated several times will
expiain the term intersection.

. The use of diagrams depicting different sets and their overlapping is another way to introduce

the intersection of sets. For example, lisi the riembers of your class who have two brothers.
Call this Set A.

List the members of your class who have one sister. Call this Set B.

Ann Don
Betty Ed
Carl Fran

Are there any students who have two brothers and one sister? This can be shown as:

The shaded part shows the intersection of the sets.

Have your studerts solve the follcwing problems.

C D
? <:f<7/////§\j::::::::>
s B4
\\\\\/

C= 12,4, 6) £=14a, b, ¢, f, el
D= {3- 6| 9} F = (C, d; e, g, h}
CND = 6} ENF = {c, e)

36
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SETS G-1

ACTIVITIES

1. The basic difference between a finite set and an infinite set is that the elements of a
finite set can be counted with the counting coming to an end.

If the elements of a set cannot be counted with the ccunting coming to an end then the set
is said to be infinite.

Note: At this level the abstract notion of infinity should only be approached intuitively.

Ask the students to determine whether the following sets are infinice or finite.

a. Tne students in your school. (finite)

b. The earth's population. (finite}

c. The natural numbers divisible by 5. (infinite)

d. The number of bicycles in your city. (finite)

e. The set of all fractional numbers less than 1. (infinite)
o 37
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SETS G-2

ACTIVITIES

1. This visualization of subsets is a good way to help students understand the relationships
between these sets of numbers.

KRational Numbers

Integers {. .. -1,0, 1, ...}

Whole Numbers {0, 1, 2, . . .}

Natural Numbers

\(1.2.3,-..}

ERIC ?
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NUMBERS A-1

g

ACTIVITIES

It has been said that language is learned in the ear and secured on the tongue. We should
therefore provide ooth exposure to the ianguage of numbers and opportunities for using it early
in a child's school life.

1. The teacher deliberately uses cardinal and ordinal number words .1 such natural situations
as:

a. Toucning each child as she says, "Will these four boys - one, two, three, four - set the
table, please."”

b. Askiny the children to help her count tte candles on a birthday cake.
¢. Urging the children to sort the blocks in greoups of two, three, four, or five.

d. Counting viith the children as they jump ropes, bounce balls, hof, clap or do rhythmic
activities.

e. Using directions such as - “Let Tom walk the board first; Sue, you go second; Bill, toird,
L]
f. Instructing children to put items away by giving them directions which designate order as,
"but the puzzles on the second shelf" or "Pick up the biggest blocks (irst.”

g. Encouraging children to verbalize their experiences, for example, "I walked first," "Bill
was third," "My coat is on the second hanger."

h. Asking the children to count withk hes the rumber of birds at the bird feeder.

2. Have the children line up in order, first, second, third, etc. Tken have them turn around
and ask, Who is first? . . . second? . . . and so cn.

3. Each month on a large calendar,circle any special days sucii as children's birthdays or
holidays. When these days are discussed suggest, 'let's count the days until Kim's birthday,
. until Easter, . . . until Christmas," etc.

4. The teacher takes advantage of the children's love of repetition ty providing cpportunities
for them to hear, sing, chant, and help tell:

a. Familiar rhymes using numbers

b. Well-kncwn stories containing the vocabulary of numbers.

fContinn:d enonert porze)
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c. Action songs involving courting such as the fcllowing:

Hickory-dickory-dock

The mouse ran up the clock
The clock struck one

The mouse ran down
Hickory-dickory-dock

Hickory-dickory-dock

The mouse ran up the clock
The clock struck two

The mouse said “Ker-chgo"
Hickory-dickory-dock

Hickory-dickory-dcck

The mouse ran up the clock
The clock struck three

The mouse said "Whee"
Hickory-dickory-dock

(Swing arms like pend.ium}
(Raise arms overhead)
{Clap hands 1 time)

{Drop arms to the side)
(Swing arms like pendulum)

(Swing arms like pendulum)
(Kaise arms overhead)
(Slap twice)

{Sneeze exaggerated)
(Swing arms like pendulum)

(Swing arms 1ike pendulum)
(Raise anps overhead)
(Clap three times)

(Drop arms to the side)
(Swing arms like pendulunm}

Continue, including a new rhyming word at the end of the fourth line for each new number.

Note:

O
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At this level children are being exposed to tanguaye which they imitate.
not be pressured to do rote counting.

They should



ACTIVITIES

1. Playing is the serious work of childhood.

a. As you observe children playing with blocks, you may ask such questions as:

How many more do you need?

Which house do you think is bigger, yours or Tom's?
Do you have three of this kinag

tiow many blocks do you think we have here?

b. While with the children in the playhouse, you may ask:

May I join this group?

Alice, how many children do you have?

Barbara, do you have more children than Alice?
Bill, how many plates will you put on the table?
Joe, whose carriage has four babies in it?

c¢. In the art center you may ask:

Who has three clowns in a picture?
Is there Tess blue paint than red paint?
Do ve need morc oaper for this group?

d. As small groups dramatize a story you may ask them:

Wno wants to be a bear?

Who wants to be an elephant?

Who wants to be a horse?

How many bears, elephants, and horses do we now have?

2. Children may guess how many other children they see on the playground or in the lunchroom,
how many ants there are in the ant colony, or how many dindelions there are on the lawn.

ERIC “
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NUMBERS A-3

ACTIVITIES

i. The ability to ggxhthe number words in sequence and the ability to match the saying of the
word with the touching of an object do not necessarily develop simuTtaneously. Thus you
should provide many opportunities for ciildren to count by touching and separating items as
they count. Begin with big objects.

. Give directions such as:
a. "Seiect some children to help you. Count them."

b. "Count the children in this group; count the boys in this group; count the girls; count
enough napkins for each child at this table; count encugh straws and spoons."

c. Play a game, "Give Me" with a small group. "Give me three crayons” - "Give me five small
blocks" - "Give me four buttons." Hzve the children take turns naming items to be
counted.

2. After they have had experiences counting larger things, provide a wire with five beads for
them to move from one end to the other as they count. Partners may play "Show Me." OCne
gives the command "Show me five beads;" the other counts them and then they exchange roles.

3. Children whose muscular coordination permits may join to make a group to do any of the
following things 2 given number of times: bounce a ball, jump a rope, touch their toes, jump
into and out of a circle or hoop. Give the children time to practice bouncing, jumping, and
skipping before requiring counting along with each activity.

4. Children may pretend to buy and sell items such as lollipops, pieces of gu , or candy for
which they pay pennies. They can count the items and the pennies.

5. In the playhousc area identify a set of children. Ask them to count the correct number of
dishes, spoons, and napkins, until the table is ready for the tea party.

*Note: Children who are ready will extend their counting beyond five; those who are not will
be happy with touching and counting no more than five in many different settings.
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NUMBELRS A-4
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ACTIVITIES

Many children are aware of numerals without understanding the numbers which the numerals
represent. There'gid, no attempt should be made to have children at this level write nunber
names or symbols.

1. Work with a smi111 group of children so all may participate. Use a flanrel or magnetic board
and objects whict adhere to it. Ask different children to select a set consisting of one
duck, two stars, or three clowns and place it on the board.

Now teli them that you ar2 geing to find the numeral that shows how many are in each set.
Use large numerals and place then near the appropriate sels. Say the number as you show the
numeral. Charge roles, you arrange a set of objects and let the children take turns

showirg the mi tching numeral.

Children who (0 this readily may include the numerals 4 and 5 in their game on succeeding
days. Provid: a variety of practice and use additiona’ numerals only as a child indicates
that he is reudy for them.

2. As a viriation of the activity above, provide a set of small containers with numerais
written on them. Children may use tongue depressors, straws, or ice cream sticks to
represent the nurbers indicated by the numerals on the side of the containers.

ﬁ % \\.//

3. Make up games that call for small groups of children to recognize nurerals fcund in the
roon. For example: "I spy the numeral 5. Guess whe. 2?" [lt way be on the calendar, the
ctock, the birthday chart, etc.)

4. Use a set of 5 cards, each about 8" x 8" with a large numeral on it: Ask a few chLildren at
a time te jo1n yuu for a game called "Name the Set.” Begin by saying "l see 3 set of paint
brushes. <Can you find a numeral card that names the number of that set?” Let a child
select the card and put it on the tray with the brushes. Suggest that the children take
turns finding sets of things in the room which they can match with one of the numerals.
(Dolls in & carriage, children in the playhouse, children looking at books, and magazines.)

[,

. Use flash cards witih nunerals on them. Ask children t> do something the sane number of times
that the numeral shows. Start by suggesting tapping, hopping, etc. Then let children be
creative and name their own activity.

Q
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NUMBERb A 5

ACTIVITIES

Competitive games are not recommended for all young children &nd, therefore, should be used
with caution.

1. Invite a small group of children to use the flannel or magnetic board to show some sets and
name therr. Sit on the floor in an area where no ather activity will interfere. Suagest
that one child begin by shawing a set of not awre than five oljects. He may choose someone
to name the numher of objects and select the numeral that shows “ow many.

2. Prepare a set of 8" x 8" picture cards to match the numeral cards from 1 through 5.

A A

Explain the two sets of cards by ca111ng one the "set of numeral cards,"” the other the "set
of picture cards." Shuffle each set; give the numerals to one player and the pictures to
another. Show them how to play a match1ng game in wiiich the first player places ane of his
cards face up and his partner matches this with a correspending card, naming the number of
cbjects verbally as he does this, as "'This is a picture of a set of four cups.”

When such a game as this has been introduced the teacher should supervise. Later she should
give thase children the opportunity to explain it to other children.

3. As a variation of No. 2 the teacher may play with a s7all group of children. Give each
child a set of smaller rumeral cards (5“ 5" with numerals from 1 through 8). Show one of
the picture cards or say (without cards;, "I am thinking cf a set of four girls. Show me
the numeral four." Each child then se]ects the numeral (4) and holds it up. Then the
teacher will show the correct large numeral card so that each child can compare his own
selection with it.

o 45
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ACTIVITIES

1. Select a small group of children to help you find some sets with from one to five members.
Begin by saying, "I see a set of three girls with bands on their hair. Name these girls."
Now let various members of the group identify other sets of 5 or less.

2. Have children "fisih" for a numeral and then find a set containing that many members. Cut the

fish from paper, write a numeral from 1 through 5 on each and attach a paper clip. Use a
s'ick, a piece of string, and a magnet for a fishing pole.

NUMBERS A-7

ACTIVITIES

1. Before children are able to read & clock, a calendar, a thermometer, they should be aware
of their functions.

a. Oraw a large clock face with the hands set for "snack time." Place an appropriate
pictuEe beside it. Ask children to watch the real clock so they can tell w.en it is
“snack time."

(Cortinrawd on next rage)

)
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b. Record the birthdays of your children on a large calendar. On each birthday, cail
attenticn to the date and to the person whose birthday it is. Help children locate
other special days on the calendar but do not expect all of them to be able to read them.

c. As you engage children in conversation about themsalves, encourage them to answer the
question, "Where do you Tive?" in this way, "I live at 247 Green Street" or "I live on
Route 4, Cary." Record the addresses as you repeat them co children will begin to
realize that numerals are used in this way. The same procedure may be used with
telephone numbers.

d. Suggest that children look for places where numerals are seen in the classrocm and other
areas of the school. Discuss their findings and the uses of numerals. Sor?
possibiiities are: measuring devices such as a yardstick or thermometer, room
designations, shuffleboard courts, and prices in the lunchroom,

ACTIVITIES
1.

2,

Q

Invite five children to join you for some number activities. As they do so, distribute the
numeral cards randomly on the floor. Ask each member of the group to select one card and
hold it.face forward against his chest. Ask the children to decide whether they are in

the right order. See if they can arrange themselves by questioning who should be first?,
second?, third?, fourth?, fifth?. When they are agreed on the correct order ask them to
scramdle themselves. This they may do by exchanging cards with someone else or by moving
to another place. Let ther take turns restoring proper order after each scramble

Ask a member of the group to arrange the numeral cards in the correct order in a card holder.
Choose one child to hide his eyes and another one to remove one of the cards, closing any
space that is left. At a signal, the child hiding his eyes tries to identify the missing
numeral and show where it belongs.

RIC
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NUMBERS A-9

ACTIVITIES

1. Use eacii opportunity to indicate, by touching, things that are in first, second, third, and

last order as you work with children, These may be tuy animals in a parade, children as

they take turns for some activity, dolls arranged according to size, etc. As the children
begin to use the language they should touch the object being identified.

2. Physical activities lend themselves to ordering. As childr-en are arranged in short lines,
they may be given directions similar to the following:

a., A1l the children who are first will jump the long rope.

b. All the children who are second will walk the walking board.

€. All the childre: who are third will jump from this mark.

d. A1l first players, give the ball to the second player in the row.

e. All last players, exchange places with the first player in the row.

3. Arrange children who are going to do imitations in a line, Ask others in the r -oup to
guess what the first, the second, the third, and the last chilid is doing.

4, During story time ask
a, What did the first Billy Goat Gruff say? the second? the third?
b. What happened to the first Little Pig? the second? the third?

c. Who did the Gingerbread Boy meet first? second? and so on to the last.

ERIC .
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NUMBERS A-10

ACTIVITIES

1. In natural situations children will have many experiences involving one more, as

a. When one more child has a birthday he joins the set of children who have already had a
birthday th.s month and they are all older by one more year.

b. A new baby joins the set of children in the family and there is one more in the set.
¢. When a child brings a doll or any other toy, there is one more added to the set.
d. When a new member joins the group there is one more in the set of children on the rug.
The following i1lustrates this teaching-learning situatien.
Teacher: Kerry, tell us how many nickels you had 1ast week.
Kerry: I had three nickels.

Teacher: Diu you get some more?
Kerry: 1 earned one more. WNow, I have four nickels.

ACTIVITIES

1. As children play they have many opportunities to discover and use the one-less pattern,

Invite several children to join you for some "number talk." In the area where this will take
place provide two sets of toy animals, two sets of doll house furniture, and two sets of toy
cars. Arrange the pairs of sets so there is always one more object in one set than there is
in the other set. Have the children work in pairs and ask each child to compare his set with
that of his partner as they "talk.' Their conversation may, with your questions, develop in
the follewing vay.
fCovitinued on next paze)
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“What can you tell about your set, Gene?"
Gene: "I have one more animal in my set than Joe has."

"Can you tell how many you have?"
Gene: "Five."

"Gond. What can you tell us about your set, Joe?"
Joe: "I don't have as many as Gene. 1 only tave four."

The use of less thas and one less will be established only after the children are given many
opportunities to hear and use these phrases. Eventually Joe should be able to answer:

"My set of four amimals is one less than Gene's."

2. Most children are familiar with "counting down." Practice the one-less idea by using such

songs as:

a. "Five Little Chickadees" during which children can remove themselves from the group as
others sing.

Five little chickadees sitting in the door.
One flew away and then there were four.

Four little chickadees sitting in a tree.
One flew away aid then there were three.

Three little chickadees looking at you.
One flew away and then there were two.

Two 1ittle chickadees sitting in the sun.
One flew away and then there was one.

One little chickadee left all alone.
He flew away and then there were none.

As different groups of children dramatize the "Five Little Chickadees,” they may use
numeral cards to identify the numbes of students remaining in the set as it decreases
in size. This will provide an excellent opportunity to introduce the numeral card for
zero at the conclusion of the song.
b. "Five Little Ballons"
Five Vittle balloons going ¢p, up, up. f{Hold up 5 fingers and raise arm to a higher
level each time you say “up".}
One went Pop | ! ! {Clap Hands)
And then thera were _ (Cnildren say 4 and hold up 4 fingers)

4 little balloons going up, up, up.

One went Pop ! ! ! and then there were ! (Children say 3 and hold up 3
fingers)
Continue the song until you reach, ". . . and then there were none." As children gain

proficiency in counting they may begin with more than five balloons.
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NUMBERS B-1

ACTIVITIES

1. Have children work in pairs. Direct one child in each pair to place a hanuful of things such
as beans, jacks or rocks on a desk or the floor. Let the other child couat the objects in
the set. Repeat the activity using different numbers of things.

2. Start counting at some number such as 50. Then call on someone o repeat the counting and
continue the sequence. That child may call on another until the sequence has reached a
designated number, or a child might stop the series and begin anotrer by saying, "New Game."

3. Your children might like to create poetry while counting. As they count two numbers at a
time challenge them to make a rhywe. For example:

One, two, a cow says moo;

Three, four, lions roar;

Five, six, a monkey does tricks;

Seven, eight, who's swinging on the gate?
Nine, ten, a rusty safety pin . . .



NUMBERS B-2

]

ACTIVITIES

1. Give each child a piece of paper and direct him to trace around one hand. Call the thumb the
first finger. Ask the class to draw the following on their tracings: a bandage on the
second finger, a ring on the fourth finger, anc a long fingernail on the fifth finger.

2. Have children identify themselves by ordinal numbers when they line up to go outside ¢r leave
for lunch,

3. Arrange 2 grcup of chairs to form a row or semicircle in the classroom and ask a child to sit
in the chair between the third and fifth chairs. Ask the class to give another name for the
1ast chair in the arrangement. (If there are five chairs, it is the fifth chair.)

4, Provide opportunities to discuss some of the following topics.

a. The organization of a dramatic play: what is the first act?
b. The calendar: what is the second day of the week?
c. The sequence of tasks in an experiment or recipe: what do we do first?

d. The naming of grades in school: first grade, second grade, etc.

e. The names of teachers and the grades they teach: Miss Bailey, a third grade teacher.

f. The repetition of a topic: "This is the second time we have discussed W
)
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NUMBERS B-3

ACTIVITIES

1. Provide an opaque box, paper bag, or other container at the front of the room with several
objects in it. If, for example, there are five blocks in the container, ask each of three
children to remove one object. Have a fourth child tell how many are left and then show the
remaining objects to the class to see if he is correct. Repeat this activity several times
with the last child each time naming the number of blocks remaining.

Then begin with two objects in ithe container and ask each of two children to remove an object.
When a third child is asked to tell how many objects are left, if he says nonme, encourage him
to use a number to describe the .et of objects remaining. In this way the class will Tearn
to use zero as the number of the empty set.

2. Draw several empty closed curves on the board. Show the class an empty paper plate or point
out a table tep which has nothing on it.

Ask a child to name the number of objects drawn within the curve, or resting on the plate,
or placed on the table. If he answers nome, point out that this is the empty set whose number
is zero. Ask another child to write the numeral for zero on the board.

ACTIVITIES

1. Use gennies and dimes and iave the children trade 10 pennies for 1 dime, and 1 dime for 10
pennies.

2. Give each child 11-19 tongue depressors or other objects. Have them bundle 10 ones to make
1 ten. There will be some left over. Have them show that 13 objects is 1 ten with 3 left
over.

El{l C '53
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ACTIVITIES

1. To help children write numerals correctly and without reversals, use a crayon to write any
numeral causing difficulty on a 3" by 4" piece of sandpaper. Mark the place to begin with
an "x" and draw a small arrow to show directicn. The child can use his index finger to
trace each numeral for kinesthetic reinforcement of the proper formation of these numerals.

(210 | | |

It might be helpful for a child who writes many reversals to have a set of these sandpaper
squares taped on his desk.

2. ldentify and read numerals on calendars, lockers, rooms, pages, clocks, etc. Select and write
some of these numerals., Record the daily temperature at certain intervals during the day.
Keep the scores of games which involve and interest the children.

3. Duplicate a calendar with the name of the month, the days of the week and the first and last
date of the month. Ask the children to fill in the missing numerals in the appropriate
spaces.

o 51
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ACTIVITIES

1.

Q

Show the students a set containing ten objects. Add o.e more to it. Ask them, “How many
are there now?" Add another one to this set. "How many objects are in the resulting set?"
This can be continued until the set has twenty objects.

. Tell the students that some mysterious person has arranged all the small objects in the room

so that there are grouped

* *
Vike this: SO and this: R £ % x
* k k % * k k *k *x *k * %
(10) {(10+7=17)

Ask them to look at sketches like the ones below and write the numeral for these objects:

a. * * b' * * C. *
* k * * * * * * * * * *
* % * LS * k X * k k * k K
* k k * * * k %k * k k * * * k *

(13) (16) (19)

. Prepare the following table for use with your students. ODraw several objects in each

section of the first row. Have the students count them and write the number of objects in
the space telow each sketch as shown by the exanple.

0 « x|
O O O Oo Of «x X X
o o X x
Objects 0 O O O of * X X
X X
o o o |© O X X X
O
Number (7) (”) (/5)

Yariation: List several numerals in the second row and have the students draw a
corresponding set of sketches in the first row.

55
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NUMBERS B-7
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ACTIVITIES

1. Have the child write < or > between sets of objects that have been placed on his table or
desk. For example:

A A A
FANRPARRVAN @ A A

In the diagram above, the five objects on the left represent a larger number than the three
on the right. Therefore, the i{s greater than symbol is the correct answer.

2. Direct the children to write a column of numerals down the center of their papers. Then have
them write a name for a number tnat is greater tfan the number named ir the center on the
right side of the original numeral and une that is less than it on the left side

A Nunber Originai A Number
Less Than Nunber Greater Than

3 9 /0
2 ) 3
17 /9 24

3. Use bundles of straws, sticks or pieces of paper tc establish that in two digit numerals if
tre ten's digit of cne numeral is lzrger than the 10's digit of another, you need not look at
the rest of the numeral to determine which names the larger number. Dictate pairs of numbers
and ask the children to make a true statement using the symbols, < or >, For example:

Dictate: "1/, 2J"

(Since 1 ten is lec: than 2 tens, 17 is less than 23. Thus, 17 < 23 is the statement you
hope your students will be able to write.)

56
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NUMBERS B-8

ACTIVITIES

1. Qutline tne picture of a house on a large paper bag. Make several of these aid then nymber

the sketches of the houses. Two of these are pictured below.

3 5

oo o a
a i

Prepare a set of flash cards with diffcrent names for the same numuer, e.g.,

3 5
1+2 3+ 2
3+0 6 -1
4 -1 1+4

Challenge the children to place the cards in the correct bag or "sort the mail" so that it
gets to the correct house.

. Duplicate copies of a sheet marled off in 100 sections, i.e., ten rows and ten columns,
Write a 9 in the first column of each row. Then have the children nake as many different
combinations of 9 as they can by using two diffcrent colors each row.

How many of the ten rows will they use? Ask them to write the namcs for nine which they have
illustrated. In the example above they would be: 3+ 6, 5§+ 4, and 1 + 8.

This activity can te used to rerame othev numbers.
. Give each chjld several objects, for example, & plastic discs. Have the students use these

five discs to form combinations of two or more sets that make five. Record the varfous
results. Some of these are: 2 ¢+ 3,44+ 1,1 +4,5+0,and 14+ 1 43,

57
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ACTIVITIES

1.

2.

Q

ERIC
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Have the children match pictures of sets and the corresponding number words.

Prepare a set of numeral flash ceérds and a set of nurmber word cards for the numbers zero
through ten. As the teacher or & child flashes a rard have the class clap their hands the
number of times indicated by the card. If several sets of these cards are available the
children may use them for matching games.

Provide each child with a sheet of paper that has been marked off in rows containing 4 columns
labeled as follows:

Number Number
Set Word One More Word

lero Q One
@ One @ @ Two
ENEREIEN

Direct the children to draw sets in the first column whose sizes illustrate the numbers from
zcro through ten which you have written in the second column. [u the third column have the
class draw & set in each row that has cne more member than the original set. In the fourth
column write the number word for the new set. A couple of examples are given in the sketch.

Read stories that use number words. Individuals or groups within the class might create
stories which contain nunber words.
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ACTIVITIES

1.

While they are using a floor bead frame that has 10 wires with 10 beads on each wire, have
pupils count 1 ten, 2 tens, 3 tens, 4 tens, etc.

. Give pupils from 60 to 90 objects such as teans and ask them to make sets of ten. Then have

them count the beans by tens.

Place cards with 10 buttons or x's on each card on a table. Distribute a card with one of
the numerals 10, 20, 30, ..., 90 or 100 written or it to each of several children. Have each
child bring his numeral card to the table, tell how many cards of buttons he needs to match
his numeral card and then take that many back to his desk. After all the children with
numaral cards have matched them, direct them to bring the cards back in crder such as 1 ten,
2 tens, etc,

. Use an abacus in counting by 1's, 2's, 5's and 10's. Move the beads to the left as you count

and leave appropriate spaces between the groups of beads. This can either be teacher directed
or done by individual children.

. Arrange numeral cards showing counting by 1's, 2's, 5's or 10's in a raniun order on the chalk

ledge. ‘Have the citildren arrange the cards in the proper order.

NUMBERS B-11

ACTIVITIES

1.

Have a child show by moving one bead over at a time on an abacus that 10 ones make one group
of ten. Have another child cournt a set of sticks or other objects until he has 10 ones
grouped together,

. Use colored discs and have white represent ones and rcd represent tens. Ten white cen te

shown to Le the same as on2 red. Thus, 23 white discs can be represented as 2 red and 3 white
discs. (Continucd on next page)
59

Aruitoxt provided by Eic:



*3, Make some graph paper with 10 rows of 10 one inch squares to use in demonstrating the
importance of ten as the base of our numeration system.

Have the children cut the paper into strips of ten squares each. Then cut some of the strips
of ten into single squares. These single squares and strips can be laid on top of the
hundreds sheet to show that 10 ones make 2 ten and 10 tens make a hundred.

NUMBERS B-12

% ]

ACTIVITIES

1. Provide each child with a supply of sticks, straws or strips of paper. Ask the children to
group them in sets of ten and bundle these with rubber bands. Leave some of the items
unbundled. Write a twu digit numeral on the chalkboard and have the children represent this
by using the counting aids.

2. Use oral excrcises such as "I am thinking of a number that has 4 tens and 6 ones, What is it?"
Variationi: "Tell me how many tens and ones are in the number 50."

3. Duplicate sheets similar to tre following:

Tens Ones

aIrE N
54| 8% @R A% A% ARAA
20 il

Have the children draw pictures for each given numeral using a bundle symbol for ten and a
stick symbol for one.

60
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NUMBERS B-13

ACTIVITIES

1. Have a group of 10 children come to the front of the room. Ask another set of § children
to join them at the front of the room. Write the numerals representing these sets on the
chalkboard in this manner, 10 + 5 = 15,

2. Discuss the page numbers found in bocks and have the students write some of them in
expanded notation such as page 50 + 4 for page 54,

NUMBERS B-14

ACTIVITIES

1. Prepare and aistribute sets of fraction cards with each set containing cards with the numerais
for one half, one third or one fourth written on them. Display several objects such as an
apple, a piece of paper, a piece of string and a strip of paper. Cut these items into halves,
thirds, or fourths. As you cut an object and display one of its parts, have the children
skow the cards that name th2 fractional number associated with the model.

2. Prepare a set of cards showing drawings of fractional parts of objects and another set showing
the numerals for one half, rne third and one fourth. Have the children match the drawings
with the correct nuveral cards.

3. Ask the children to place 10 discs or other objects on their desks, «nd then instruct them to
pick up one half of them. lse the same type of activity with different numbers of objects to
illustrate one third and one fourth.
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NUMBERS B-15

I

ACTIVITIES

1. Encourage the children to create stories with problem situations to tell each other. Have
them draw pictures to illustrate their answers. For example:

Philip has a stick of candy. He
decides to share 1t with two
friends. Draw a eandy stick and I' {Z7E
- k3

show how Philip ean break it into m A
three pleces of the same size.

2. Provide each child with a rectangular sheet of paper. Direct the children to fold the sheets
in half. Discuss the two halves and what each might be called. The paper can th2n be folded
to show fourths, and then these parts can be named.

3. Use edible objects to give children additional experiences in working with fractions. Have
une child do the dividing and other children select the fractional parts they wish to eat.
You might require the children to identify the fractional part they select before they are
given penpission to eat it. Under these conditions the parts will very likely be close to the
samne size.
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ACTIVITIES

1.

2,

Write several numerals on the chalkboard such as 5, 11, 18, 20 and 15. Instruct the children
to use discs to illustrate each numter on their desks. Direct them to place two discs in
each row as if they were counting by 2's. They will discover some numbers form sets with a
counter left over. These are odd numbers. If all counters are paired, the number is even.

Duplicate a number line with ten aqually spaced points marked on {it. Starting with the
second point from the left and continuing with every other point draw a trfangle above each
of these points. Distribute to the children and have them write the numerals for the even
numbers in these triangles. Then ask them to write the numerals for the numbers represented
by the remaining points that are located on the number 1ine. The finished effort might look

BVANERVANE BV ANERA
l S

-l 1 1 l 1 1 1

As a variation of this activity locate the triangles so that the student records the odd
numerals in the triangles and the even nunerals between them,
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ACTIVITIES

1. Arrange the children in rows with no more than twelve in a row. Ask each child his positicn

Q
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in his row. Answers will vary from first through twelfth.
Play Simon Says using directions such as these:

(o) Simon says for the fifth child to touch kis toes.

(b) Simon says for the third child to juwmp.

Continue until each child has had an opportunity to participate.

. Divide the class into teams and give each team 12 small containers, such as jar lids. Ask

each team te sit in & circle on the floor and to Vine up the 12 containers in a straight line,
The child who is "It" should place a small object in one of the containers and call on
another child to describe what he has done. If he puts the object in the third container,
the child he calls on should say, "Don put the ohject in the third container." 1f the child
answers correctly, he becomes "It" and the game continues.
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ACTIVITIES

1.

Provide a large quantity of small objects so students can actually group things as tiey count.
Buttons, cubes, beans, bottle caps, and counters are useful for this.

Have a child begin counting. After he has counted a short while, ring a bell to signal him
to stop. Then point to someone else to continue the counting where the first child has
stopped. Try this same activity when counting by §'s or 10's.

ACTIVITIES
1.

Q

RIC

Use the element of chance to provide interest and excitement while your children are
accomplishing this objective. You will need two items for this activity: (1) a random
arrangement of numeral cards containing those numbers you wish to cover ({2) a container
with name cards for all the children present.

Begin by drawing the name of a student from the container. Have that child come to the front
of the class, select a numeral card, and read it aloud to the class without shcwing it to the
other children. They will each write a numeral for that number on a shest of paper and then
compare this numeral with the une on the card when it is shown to the class. This card may
then be setdaside and the child can draw the name of another student who will select the next
numeral card.

This activity lends itself to large or small group tnvolvement and can easily be done in the
few remainiy., minutes before lunch or at the end of the school day.
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ACTIVITIES

1.

Provide each child with a sheet of ditto paper cor consuruction paper drawn off in squares
with the numerals 1 through 50 written in them. Have the children cut out the 50 squares and
put them in an eavelope.

Select two numbers such as 12 and 14 and write their nimerals cn the chalkboard r overhead
projector. Have the children shuffle their cards and inen locate the one containing the
nuneral which comes between 12 ¢nd 14. (13)

Continue this by asking individual children to select cther pairs of numbers for the class
to consider.

After they have complet:d this activity, instruct the children to place the squares in
numerical order, fasten them with a paper ¢lip, and return them to the envelope. In this way
much time will be saved when they are used for future activities.

nUMBERS C-5
k.

ACTIVITIES.

1.

Q

A number Vine can be uted in a variety of ways to help student:. accomplish tnis cbjective.

[t mey be drawn on the chalkboard, on the overhead projector, placed .n a felt beard, printed
on paper and distributed to the children, or drawn on paper an. taped to the floor. Teachers
m3y use it with 1ndividual students or the entire class. Points 01 'he nunber line may or
may rot be labeled.

Use the aumber line to locate some point. MNasme it. Then ask a student to name the point
pieceding 1t. 1In the :ase of the number line on the flo3r, a stuceni ight be asked to step
backwar< one unit and 1ame his new poesition.

(Continued o rext pege)
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The next question will be to name the point on the other side of the original point selected.
For the student standing on the number 1ine on the floor, this will mean identifying his new
positicn after moving forward two units,

. The use of chance offers an interesting way to have students work with consecutive nunbers
and the ordering of numbers.

Make a cet of numeral cards from 0 through 99 and place them in a container. After mixing
them thoroughly have students volunteer to randomly select a card from the container and give
the numbers which come before and after the number written on the card.

A good sequel to this activity is to have the students keep their cards and aftar several

have had turns, ask them to arrange themselves at the front of the classroom in numerical
order from smallest to largest.

NUMBERS C-6

ACTIVITIES

1.

Use thne numeral cards prepared in Nuabers C-4. Direct the children to piace their numeral
squares across the tops of thefr desks su they can easily see them. Give these directio:.s
for arranging the numerals:

a. Show me the numerals you would use to count by threes up to 50.

b. Determine tre numerals you wiuld use to count by fours up to 50.
*c. Locate the numerals y.u would use to count by sixes up to 50.

The teacher can walk around the room and readily spot those children who are haviig
difficulty.

. Directions such as those given above could be prepared on sheets of tagboard and filed in an
Arithmetic Activities box for childrer to use independently. Answers can be written on the
other side of the tantoard so that the activity can be self-checking.
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NJUMBERS C-7

ACTIVITIES

1. Prepare several sets of numoer word and numeral cards out of taghoard for the whale rumbers
from zero through twenty. Have the children match each number word with the correct numeral.
When several sets are available the children will enjoy using them for independent activities.

If you provide an answer key for the nuaber words and their numerals the childrea can check
their matching.

2. Distribute number word cards io part of the class and numeral cards tu the otier children.
Have each child find his partner. Discuss any errors that might occur.

Variation: When the children are not present place the numeral cards in fairly obvious
places ¢raund the room. Then, during class, yive each child a number word
card and have: him find his matching card.
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NUMBERS C-8

ACTIVITIES
1. Help the children make place-value charts for themselves by folding pieces of tagboard like
this:
I.‘“ Completed chart with cards
(Cover Flap) it indicating 321,

________________ 3"

’i”' 54" {g —j.‘ ] ] ‘—3—1

_________________ . , . . I

'Fold to make pockets) [2° N\ \\ /T//////’ Sanple
card
< /2" s \\\\\‘ ar

Staple

Have the children make three sets of 3" x 5" numeral cards. Fach set is to consist of ten
cards for the rumerals O through 9. Thez use of three different colers will help keep the sets
separated. Ask the children to arrange the sets in numerical o-der for use in each pocket of
their place-value charts.

Ask each child to form a thrce-digit numeral using his numeral cards and place-value chart.

Have a child exptafn what the individual digits of his numera) represent. (321, for ecample,
represents 2 hundreds, 2 tens, and 1 one.)

Ask him to use those same three digits to represent a different number. (312, 231, 213 are
scme possible answers if 321 is the criginal nureral.)

How many different numbers caa bz formed using three different digits? (6)

*Can the children think of a three-dijit numeral whose digits name onl, one number no matt:r
what sequence they are in? ({7it, 222, 333, c¢tc.) Can they give an example of one whose
digits can be rearranged to name .nly three different numbers? (172: 122, 212, 221)
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NUMBERS €-9

3

ACTIVITIES

1. At this level students will likely study, at most, three-digit numerals. The presence of

zero in the ones place indicates that after the removal of sets of ten from a group of
objects th2ie are none left over to he counted.

Such items as counters, ice cream sticks, soft drink cap., pencils,cr pipe cleaners might be
usec for the following grouping activity. Have the students bundle or group these objects
into sets of ten., Students should have many cpportunities to do this involving quantities
of objects which are not exact multiples of ten. Have the children name the numbar of
objects they have oruuped as "4 tens" in the case of forty objects, or "3 tens and 7 ones"
for thirty-seven, You may then wish to ask them to write the numeral. Fur the two exannles
just given they would write 40 and 37.

The importart point here is to have the students explain that the zerc in 40 indicates tnat
after the grouping of that many objects by tens, ther: are no ones left over.

ACTIVITIES

1. On 4" x 6" cards write larce numerals selected from the set of whole numbers from G through

999, Shuffle the cards and hold them so that the numerals are not visible. Ask several
children each to select a card and arrange themselves so that their numbers are in s:quence
from smailest to largest. Have them face the class and display the cards., The class should
Jjudge whether the ordering 1s accurate. Allow one child to read the numerais., If there are
any errors have the class offer corrections., These children can then have other chifdren
Join them and everyore in the group can select a new card. This will give more members of
the class opportunity to participate direc*ly and provide @ larger set of numbers to be
ordered,

{Continued em rext page)
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For a variation have the children line up in descenditg numerical order. Ob-erve how long it
takes them to realize that they can line up the same way as before and read starting from the
other end of the line, i.e., beginning with the largest number.

. Select at random two of the cards and place them on the chalk tray for everyone to see. Have
a student go to the board and write the appropriate symbol, either < or >, between the two
cards. Ask him to explain his choice of symbols.

ACTIVITIES

1.

Q

Prepare cards on 5" x 18" strips of manila paper to show the expanded form of nurerals, for
example:

1f these cards are folded as shown in the illustration above, the standard form of the numeral
w111 appear on the top. After a child nas written the expanded numeral he can open the card
to see if his answer is correct,
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ACTIVITIES

1.

Q
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Prepare two boxes, one red ard one blue, and place them along with ten objects such as
checkers on the table. Have the children put thesa checkers in the boxes in several ways
and keep a record of these arrangements, for exampie:

Red Box Blue Box
First Studont: 6 checkers 4 checkers
Second Student: 5 checkers 5 checkers

After creating an arrangement, a child might then write the renaming of ten he has i}lustrated.
The following rumber sentences contc’n the names illustrated by two examples above.

6+ 4

10
5+5=10

Have the children find as many arrangements as they can. Check each one against the record
to see if it is different,

You may wish to include a third bax., Color it a different cclor, perhaps yeilow or qreen.
Three b~xes permit the following kind of sentence to be written: 2 + 3 + 5 =10

. Prepare two sets of index cards, one representing numbers as 60 + 4 and the other showing it

as 64. On each of two sheets of brightly colored postertoard, glue 15 library card pockets
in 3 rows of 5 each. Label one set of pnckets with the numerals from 1 through 15, and the
other set with the letlers from A through 0.

H — ¢ [L:\  —
1 2 3 4 5 A B c 0| €

L —

6 7 8 9 10 F G H I J
I
1 12 13 14 15 K L M N 0
L L - L

(Continued on next pagel
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ACTIVITIES

1.

Q

Shuffle one set of cards and place them face down in the pockets of one sheet of posterboaid;
then shuffle the second pack and place those cards in the pockets of the other sheet so that
their numarais also cannot be seen. Hang the two posterboards where they ire eusily
accessidbie to the childrer. .

Direct a child to choose a card from a pocket on each sheet. Have the child read the two
numbers. When they match #s in the example of 60 + 4 and 64, have him remove the cards.

This combination scores a point. The pairs of cards which do not match are to be returned
to the pockets. These basic sets of cards can be changed to review many skilis and concepts.

. Give each child a sheet of newsprint. Have them fold the paper so they will each have four

sections of equal size. Next have them write four numerals on one side of the sheet, one
numeral in each section. Now direct the children to write as many other names for these
numerals as they can. By placing a time limit on this activity you may make it more
challenging. The childien can then exchange papers and check eact other's work., Do not
discourage children from employing any pattern which is correct.

i .

If you have solid, take-apart models ihis is an excellent opportunity to use them. OQtherwise,
you can illustrate a nunber of geometric shapes or objects on the chalkboard or other visual
atd., Use a dotted line to show such parts of a whole as halves, thirds, and fourths. Have
the children decide how the whole is divided and write tnhe appropriate fraction.

Actual objects divided intc parts will i)lustrate this more effectively than pictures or

sketches. You and your sludents may wish to prepare a fraction kit similar to those available
commercially.

13
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NUMBERS C-14

ACTIVITIES

1.

Q
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Using actual objects such as wooden sticks, candy bars, sheets of construction paper, and
crayons, show children the whole of each, then show them the same objects divided into
halves, < irds, or fourths. Have the children investigate in groups with each group working
at a station where ihese objects are located. ‘

After the class has had varied experiences with these objects, provide each child with two
strips of construction paper of equal length. Have them cut one strip into thirds. Using
similarly shaped flarnel cutouts on the flannel board have the children illustrate such
parts as one third, two thirds, and three thirds. One child might display the model on the
flannel board as another child names the fractional number associated with the model.
Children at their desks can show the fractional number by using their individual strips.
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NUMBERS D-1

o

ACTIVITIES

1. Use the children's addresses to discuss how the hguse number indicates the location of their
house on the street.

Have the class construct small model houses, label them with numerals and place them in their
appropriate locations on a map drawn on the floor. This could be correlated with work being
done in social studies.

2. Use the calendar to teach the ordinal use of numbers. For example: Yovember 7 means the
seventh day of November.

3. Give each child a position in line and a numeral cars denoting his position. Then ask the
children to scatter themselves throughout the room, When a whistle or signal is given have
them arrange themselves in numerical order again.

4, Use this activity after your children have had many experiences with the ordinal use nf
nunhers, It will help you determine the degree of their understanding of this use of numbers.

Prepare a set of numeral cards from one through the number of children in the rcom.

Natural Order with Orcinal Names

a. Place these on the chalk tray in
naturil or counting order. Then
discuss the position of each
numeral as a member of the set.
Write the ordiral word name of each
number.,

Shuffled Order with Ordinal Names

b. Rearrange the cards on the tray in any
order. {Jiscuss the fact that the
ordinal word names of the numbers
written above the cards did not need
to be changed.

c. Erasa the crdinal word names,
rearrange the cards agafn in any
order and see 1f the children
can give the ¢rdinal position of
each card.

15
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ACTIVITIES

1. Direct the children to write numerals for the even numbers in the appropriate squares of a
ten by ten grid. Have them begin at the upper left and count across as shown below. They
will, of course, be counting by twos.

2 4 & 38 10

12 14 1 & e 20
22 24 26 28 30
32 34 36 3e 40

s42] |44 46\ l48| |so
52 54 56| |s8| |eo

o2 b4 717 &8 70
72 74 70 78 20
82 84 20 &g K0

72 a4 9 98 o0

A grid like this might be prepared on tagboard and children could use numbered tags to place
the correct numerals inside the squares.

2. Prepare transparencies of the 100 squares with overlays to shade the areas covered when
counting by 2's, 3's, 4's or some other number. Graph paper can also be used with shading te
show the counting by varicus numbers. This will produce Some interesting patterns.

ERIC
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NUMBERS D-3

ACTIVITIES

1. Ask the children to bring in clippingz from newspapers and magazines containing references
to numbers greater than 1000 and less than 1,000,000. You may wish to have them read the
sentences containing the numerals.

2. In the cross number puzzle below number words are supplied and the children are to write in
the numerals.

Across Down

1. elght thousand, three hundred ten 1. eight hundred ninety-nine

4. nine hundred fifty-twe 2. three thousand, five hundred seventy-four
6. ninety-seven 3. twelve

7. sixty-four 5. three hundred forty-one

8. four thousand, five hundred 7. sixty-four

forty-one
Children will enjoy making these puzzles as well as solving them,

Yariation: Another type of cross number puzzle gives the numerals and has the child supply
the words,

3. See Numbers D-6.

Q
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NUMBERS D-4

ACTIVITIRES

1. Prepare a non-consecutive set of numeral cards such as:

701 [ 730 715 751 743

a. Shuffle the cards and have a child select one. Have h'm show it to the class and name

the numbers which come before and after the number indicated on the card.

. Place the cards in stacks of four or five. Divide the class into groups and give each

group a set of cards. Have a group leader give each child a card, MWhen it is his
group's turn, he mizht direct the members of his group to arrange themselves in numerical
order from least to greatest. Encourage the rest of the class to discuss the correctness
or incorrectness of the arrangement. Continue until eich group has participated.

Yariations tor labelinjy the cards are shown by the followina examples:

300 +2 + 7 E 20+ 7 Twenty |- 200 + 20 Thirty-t\'_oJ

Q
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Your children might enjoy making the cards themselves.
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ACTIVITIES

1. Use a set of numeral cards such as those described in Numbers C-4, A child can randomly
select two cards from the set and write their numerals on the chalkboard with the appropriate
symbol between them. For example: 730 < 761.

Another child may then read what the first has written: "730 is less than 751."

2. Use the number line to decide which of these symbols, < or >, to write betwzen each pair of
numerals below.

- JE| | J 1 1 L ) 1 1 [
500 1000 1500 2000 2500 JOOO 23500 4000 4500 5000 5500 6000

i

{a} 500 @ 1000 {c) 3567 @ 3657
(b) 3500 @ 3000 (d} 1492 @ Nz

Note: It is helpful to realize in example {c) that 3567 < 3657 because 3500 < 3600,

Many exercises can be designed using the number line to illustrate the greater than and
lesa than relations.
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NUMBERS D-6

ACTIVITIES

1. Make a set of cards witt word names on une side aund :iumerals on the other. To be complete
fcr numbers up through 999, this set should contain cards for 1-9, 11-19, and rultiples of
10 through 90 and 190 through 900,

The number 237 {s fllustrated in the following two ways.

200 30 7

two hundred tnirty seven

These cards can be used in a variety of ways.

a. The :tudent can be asked to write the simplest A-abic numeral. (237)

b. He can be shown the front of the cards and asked to write the word name which he can then
checl. for himself by looking at the back of the cards.

¢. The word name can be displayed and the child can be asked to write the expanded numeral
which he can then chec¢k by turning the cards over.

2. See Numbers D-3.

3. Prepare one set of cards containing some of the more difficult number words from O through
993 and another set of the corresponding numerals. Children can use these in matching
activities. The cards may be duplicated for card games. Two names for the same number can
be called a book. The student who collects the greatest nurber of books is the winner. The
cards can be used for Fish, Battle, or games which ycu and your students may invent.
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NUMBERS D-7

ACTIVITIES

1. Use a make-believe newspaper clipping similar to the following. If possible, duplicate
copies and distribute one to each child.

Last Saturday 836 peopl: visited the Central City Zoo. There were 683
children among the visttors. At noom, lwiches were s.rved tn the lwich
room to 386 of the vistitors.

Ask the following questions and record the answers for the students to view on the chalkboard
or overhead projector.

How any pecple visited the zoo? (836)
How many of them were children?  (683)

How many lunchea were gerved? (386}

Lead the students to observe that the same digits, 3, 6, and 8, appear “n each numeral. Then
have the children react to this assertion:

Since the eame digits appear in each numeral, the three numerals are Just
different names for the same number! So, all the people vho visited the
zoo were children and they all ate lwich in the Lwnch room at noom.

Children®s reactions to this fallacious statement should naturally lead tc the fact that the
position or place of a digit in a numeral is very important - that 83€, 683 and 348 are
nares for different riumbers; that 8 in 836 refers to 8 hundreds or 800, that 8 in 683 refers
tu 8 tens or 80, and that 8 in 368 refers to 8 ones or 8, Similar statements may be made
about the digits 3 and 6.

~
.

Oivide the class into groups of 3 children each, and give each group a set of 4 different
digits. Direct them to write as many different four-digit numerals as they can using thefr
set of digits.

Example: Possible Mnbers:

3, 4,85, 6 3456, 3564, 3546, 3465, ete.
It 1s possible to write 24 different four-digit numerals §f zero is not one of the digits
used. Have each group shace their numerals with the rest of the class. Those groups who

found al) twenty-four numbers night have used a pattern in naming them which they can share
with the rest of the cless.
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NUMBERS D-8

ACTIVITIES

1.

Use flannel numerals with a flannel board to show an expanded form of 4-digit numerals. These
can be arranged in 2 columns %sing a string or yarn to match those which name the same number.
The children may then mix and match them again.

. Prepare cards like the following for several 4-digit numerals.

[___ 1215 4] cne thousand two hundred fifteen 1000 + 200 + 10 + 5

ERIC
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Shuffle the cards and have children arrange them in sets consisting of different names for the
same number.

. Prepare twice as many three-by-twelve inch tagboard cards as you have children in your

classroom, On haif of them write four-digit numerals; on the others express the same numbers
using expanded notation, for example:

5623 5000 + 600 + 20 + 3

Divide the ¢lass into teams giving every team member a card showing the numerals in expanded
form. Ptace the other set of numeral cards in the chélk tray, so they will be easilv seen.
Have the children get in relay formation and at a given signal one member of each team will
vace to the chalk tray, find the card that matches his card, and then return to the end of the
line. Wwhen the entire team has finished the leader checks the pairs to see if they are
correct.

Thousands Hundreds Tens Ores
An abacus on a transparency for
use with an overhead projector
allows you and the chitdren to
represent numbers which can be
seen by the entire class. The
number {1lustrated in the
diagram to the right is 6457.

. Dictate numbers for the childran to write, Later have them read their numerais and interpret

the place value of each digit, for example:

1245 1e 1 thousand + 2 huwndreds + 4 tens + 5§ ones.

B2
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NUMBERS D-9

ACTIVITIES

1. Assemble several boxes and pieces of cardboard cut in a variety of shapes such as a circle, a
triangle, a square, a hexagor, and a rectangle to use as covers for the boxes. Rearrange the
boxes on a table placed next to the chalkboard. On the chalkboard draw a shape similar to
earh box cover, e.g., gf; . Now place the box whose cover matches it under each
shape drawn on the chalkboard.

Count out some objects such as 9 blocks and place them in the box on the left which has the
circular cover. Ask a child to 1ift the cover and count the objects. When he finds that
there are 9, ask him to write the numeral 9 inside the circle on the board. ( Ef] JAND
Ask the children to close their eyes. Tell them that all 9 objects are going to be taken out
of the box on the left and put in other boxes and covered. Have the children open their eyes
?nd a;k a child to look in the Lox with the round cover. Ask: '"How many are there now?"
None

Have someone else look in one of the other boxes. He might find E:floc s in the box with the
square ccyer. Ask him to record this inside the square. ( 3 } Question: "How
many are there in the other box?" (6) Write this inside the triangle.

Ask the children to write a mathematical sentence to describe this relationship. (9 = 3 + 6)

Start this activity again with the same 9 objects. One of the children can play the role of
the teacher and move the objects. Repeat this activity to show different names for the same
number.

2. Use exercises 1ike the followirg for enrichmant in writing different names for the same number.

a. Give a child a stack of cards containing many names for several different numbers.
Instruct him to match the different names for each number in his stack.

b. From activities like those above a child should realize that a number such as 5382 can be
named in many ways. Ask him to write some of these names. In response to this he might
list:

5382 onee

5000 + 300 + 80 + 2

S300 + 80 + 2

538 tena + 2 omnes

53 hwidreds + 8 tena + 2 once

Q 83
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NUMBERS D-10
Tl e f ;\Ew"'

ACTIVITIES

1. Prepare an overhead transparency of the following models of fractional numbers.

(a) (b) {c) (d) (e)

Have the children write the fraction associated with each model. These can be written on
small tagboard cards which can be held up by the children so the teacher can quickly
determine thase who need assistance. The cards can be saved and used for similar activities
at a later time,

2. Arrange various sets of children, chairs, books or other large objects in front of the room.
Group members of a set to show parts of the set. Have the children write the fraction
associated with each part.

Sets of coins or discs can be used on the overnead projector for the children to construct
models of fiz:ctional numbers. One child may group the members of the et into distinct
parts, Another child can write the fraction assocfated with this model.

ERIC 2

P v | §C



ACTIVITIES

1. It is difficult for some youngsters to comprehend that one third is greater thai one twelfth
since, after all, 12 is larger than 3. A good way to illustrate this is to have each student
measure and mark a section one inch in length on a pencil. Then wrap a piece of rope around
the pencil between these two marks and count the number of complete turns required to cover
the distance. Follow this by wrapping the same distance with 1ightweight string. 1f it took
only 3 turns of rope but 12 turns of string to cover the same distance, the students should
more easily see that

5
iz

since the thickness of the ropa is obviously greater than the thickness of the string.

w|—

One way to remember what the symbols < and > represent is to visualize circles drawn within

an enlarged symbol, for example:

As you look at thes« circles, the first fs larger or greater than the second. The symbol >
means ig greater than.

2. A nunber line provides a good visual 1ink for comparing the values of fractional numbers.
- ] L1 1 1 | -
O ] 1 1 2 I
T 73 z 3

When points are carefully plotted and it is remembered that values get larger in moving to
the ;1ght along the nimder line, statements like those which follow can be more easily
completed.

wf—
wins

s WOO®

PRTpS

A e

Q >

ERIC

s 87




Q

ERIC

Aruitoxt provided by Eic:

ACTIVITIES

1.

Prepare strips of paper of the same length for the class. Have each child fold one strip to
make the ends meet, crease it and then open it. How many parts has it been partitioned into?
{2) Now have them cut along the fold and label each of the parts. Write this name, one half,
on the chalkboard.

Show them a much longer strip of paper and ask a child to fold it into halves. Develop the

idea that all halves do not look alike, but that each is half of the whole object which was
folded.

Give the children paper rectangles, squares, and circles. Ask them to fold each shape into
two parts the same size and label each part. Emphasize the concept that two halves of the
same object make one whote object, Continue with other fractional parts and with other
possible comparisons leading to the idea that the parts become smaller as objects of the same
size are partitioned into a greater number of parts. The use of shapes on the flannel board
iltustrates these ideas quite well.

. Prepare sets of cards with a fracticn written on each card. A child may read the fraction and

decide what fractional number must be added to egqual "1". The cards can be made by the
children and used for work with small groups or by pairs of children as a class activity.

. Have ten members of the class stand in a 1ine at the front of the room. Agree that each person

is one tenth of the group and decide on the persons to be considered first and last in line.
Let other children give directions such as:

Will the first two tenths of you please tap your heads.
Will the last three tenths please raise your hands.

. Have the children look through old magazines to find and cut out pfctures for making sets of

10 objects such as cars, cats, dogs, people, buildings, hats, or dresses. Mount these sets
of 10 pictures on construction paper. Provide ezch child with a piece of string and ask the
children to place the string around the subset that would show fractional parts of 10 such as
seven tenths or five tenths. As the children work at thefir desks the same fractional parts
m?y be showu on the flannel board. If “ime is limited, discs can be used instead of magazine
pictures.
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NUMBERS D-13

ACTIVITIES

1. Give each child a set of 8 objects. Ask how many objects are in cne half of the set and four
eighths of the set. {In eacn instance the answer is four.) Now ask if anyone can compare
these four objects to the original set in still another way. (two fourths)

2. Duplicate a partitioned rectangle cuch as the following:

1
2
1 T
K 4
T R A
8 8 8 8 .
T
3
1 T T
(3 [3 6
T 1] L ]1
SRR 9 9 9 9

Your children can create their own models for these fractional numbers from colorful
construction paper or you might provide them with tracing paper to copy a drawing similar to
the one above which shows varfous parts. The stuaents can then use their copy to measure
unmarked rectangles such as those below . . then make sentences about them.

P
oin
~—”

N
WWiw
N’

Q
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NUMBERS D-14

ACTIVITIES

1. A clock face is probably the best teaching aid involving Roman numerals from 1 through XII.
Three Roman numerals and their respective values are given below:

I - 1
vy - 5
X - 10

By studying the Roman numerals used in the clock face sequence the students will detect the
subtraction property peculiar to this system, i.e., whenever a symbol of lesser value {is
written before some other symbol, the lesser value is to be subtracted from the greater.
Thus, IV represents four since 5 - 1 = 4,

2. Arrange as many as twelve students in a row and let each write the number of his position
usfng Roman numerals.

Q 88
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NUMBERS E-1

ACTIVITIrCS

1.

Write a numeral on the chalkboard. Encourage students to make up a story involving both the
cardinal and ordinal meaning of the number.

gxample: During the fi“th period today, five students worked math exercises at the
chalkboard. iie fifth student worked his five exercises incorrectly.

Now have the class identify each numeral as either the cardinal or ordinal use of the
selected number. The imaginations of some Students should produce rather clever storfes.

. NUMBEMS E-2

ACTIVITIES

1.

Q

ERIC

Aruitoxt provided by Eic:

Play a counting game. Here is one called Count 8y. This game may be played by a group of 3
students or by a class. One student i{s a counter, one a director and one or more students
are judges. Three sets of cards are needed: a "start with" set each containing a numeral
from 0 through 50, a "count by" set containing the numerals 2 through 9, and a set of cards
with arrows to indicate the direction of the counting.

The director shuffles the cards in each set and turns all sets face dowr. He appoints a
counter. The counter draws from the first set of cards to determine the number from which
he will begin counting. The counter then draws from the second set of cirds to determine
what he must count by, for example, 3's, 8's or 9's. From the third set of cards he draws
a card which fndicates whether he {s to count forward or backward. If ft is not possible
to count fn the direction indica*ed, then he must count in the other direction.

The judges tisten to the counter to determine ff he makes an error. ‘hen the counter names
up to 8 numbers correctly in the serfes, the dfrector calls, "Stop," and the counter then
becomes thc director and appoints the next counter. [f the counter fails to name all numbers
in the series, the director would then appoint another counter.
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NUMBERS E-3

2 1o [E

ACTIVITIES;
1. Write the numeral 7 o3 tke chalkboard.

Ask a student to read anc interpret jts meaning, for examp'e, "7 means seven ones,"

Multiply 7 x 10 to get 7C. Have students again read and Supply & meaning, "70 means seven
tens."

Multiply 70 x 10 to gzt 700. Continue this pattern of mul=iplying each product by ten unti)
you reach 700,000. If students do not know all the place values such as ten thousands or
hundred thousands, have them write the word names.

2. Using a six wire abacus cr simply a sketch of an abacus, hive the students name the place
value of the wires, {for example, ones, tens, hundreds, thoisands, ten thousands, hundred
thousands. Represent nunbers on the abacus and have studeits write the numeral and say the
number name. The stidents themselves might enjoy making up these numbers to challenge
their classmates. E>ample:

(Answer: 121,5263 one hundred twenty-one

thousand, five hundred twenty-
six)
bt i  § 5 A - -

b. (Answer: 34,703; thirty-four thousand,

i % é ' } seven hundred three)

3. Encourage students to ma<e up number puzzles and share them with the clas., for example,
What Is My Name?

a,

My name has six digits. My tens nigit is §. My ores dJigi® is 4 less than my tens
digit. My hundred thousands digit {s the sare as my trousands digit and is greater
than three but less than five. My hundreds digit is 6 + 3, and my ten thousands
digit s two less tian my hundreds dijit. Solution: My name is 474,951

To find solutions to these puzzles more easily, students should make a place-value chart
and enter the clues as tier are yiven. In the above solution the tens digit would be
written first, then the nes digit, the thousands digit, etc.

hundred ten one
thousands  thautands  thousands hundreds tens ones
4 7 4 9 5 1

ERIC
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NUMBERS E-4

ACTIVITIES

1.

~
.

Q

The concept of an unending set can be developed through counting,

Mave volunteers from the class define sets of objects or numters. Ask the children how many
members are in each set. Any of these sets whose members can be listed and counted have a
definite number of members.

An example of such a set which the students might give is:
= {The odd numbers ‘ess than 12}
This can also be 1isted as
A=1{1,3,5,7,9, 11}

?e;e we have two different ways of naming the same set. How many members are in this set?
6

1f, however, someone suggests a set 1ike the following, C = (1, 3, 5, 7, 9, 11, ...}, then we
know from the three dots that the set continues on indefinitely. Since we cannot list and
cog?t all the membirs of this set, we say the set of odd whole numbers is an unending or
infinite set.

Challenge your stulents to give examples of unending or infinite sets. Notice that even
though s~*; containing all the trees in the forests or all the grafns of sand on the earth
would have many members, they cculd be counted if there were endugh time to do the counting.
The students will probably conclude that all their exarmp”.s of infinite sets will come from
matnematics, either as sets of numbers or sets of points.

91
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ACTIVITIES

1. To prepare students to accomplish this objective, have them write the simplest name for each
of the followirg.

a. 30,000 + 5,000 + 300 ~ 70 + 8 (35,378)
b. 700,000 + 6,000 + 900 + 60 + 1 {706,961)
2. Have the students study and discuss the first exercise below and then cemplete the remaining
ones.
a. 2,175 = 2 thousands + ) hundred + 7 tens + 5 ones
= 2,000 + 100 + 70 + 5
b. 73,429 = 7 ten thousands + 3 thousands + 4 hundreds + 2 tens + 9 ones
= 73,000 + 3,000 + 400 + _20 + 9
¢. 284,567 = 2 hundred thousands + 8 ten thousands + 4 thousands + 5 hundreds + & tens + 7 ones

"

200,000 + 80,000 + 4,000 + 500 + 60 + 7

NUMBERS E-6

ACTIVITIES

1. Write the numbers to be ordeved on individual cards and then place the cards in jumbled
ordzr along the chalk tray. Have students compete to write the numbers as instructed fron
smallest to greatest or greatest to smallest. The first student to corplete the ordering
may come to the chalk tray and arrange tle cards in correct sequence.
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NUMBEPRS E-7

y
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ACTIVITIES

1. Write the numeral 47. Ask vour students to count by 10's from O to 100. Did they say the
word "forty-seven" as they counted? (No) Why? {It is not ten or a multiple of ten,)
Between what two tens does 47 belong? (40 and 50.)

—- o P
>

Show a segment of a number iine between 40 and 50. - 20 50

Have a student show 47 on the number 1ine, +——%———6—0 o
40 47 59

Is 47 nearer to 40 or to 507 (50} Since it is closer to 50, when we rourd 47 to the nearest
ten, we round it to 50.

Would 42 be rounded to 40 or 50? (40). What other whole numbers between 40 and 50 are
rounded to 407 (41, 43, 44). While it is generally agreed that 45 is rounded to 50, and 55
is rounded to 60, this procedure for rounding when the final digit is 5 is not a hard-and-
fast rule. Your students may enjoy searching for a different procedure to use in this
special "in between" situation. Perform a similar activity to illustrate rounding a number
iike 734 to the nearest hundred.

2. The following activity might evolve from test scores or other available data. Fave the
children circle the correct answars.

a. Which of these numbers are written as 70 when they are rounded to the nearest ten?

61, 63, 63 €. (. 75, 77.

b, Which of these numbers are 200 when roundad to the nearest hundred?

10, (176) G0D, @23 376, 300, 421.

3. Have the students round these numbers to the nearest ten. They might use a ten number line
to help them.

- 1 1 1 | 1 1 1 1 | 1 1 >

- ~—

0 10 20 30 40 50 60 70 80 90 100

a. 78 (80) b. 43 (40) c. 15 (20) d. 87 (90)
This activity could be extended 1o include rounding rumbers to the nearest hundred.
534
e. 534 (500) < ® . & . >
500 550 600

f. 483 (500 . ~ - .
(500] il 450 - 500

Q Y3
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NUMBERS E-8

ACTIVITIES

1. Let's play a "remainders” game. Mentally divide each number by 2, forget the quotient and
write down the remainder.

Number Remainder
13 1
12 ]
22 0
25 1
60 0

It appears that the only remainders which result from dividing by 2 are 2ero and one.
Encourage students to suggest other numbers and divide by 2 until they feel sure that the
only remainders possible are zero and one.

Have students look at the numbers with zero remainders. ({12, 22, 60} What kind of numbers
are these? (even) What kind of numbers have remainders of 1? (odd numbers: 13, 25)

Summarize or lead students to conclude that the even numbers are those with zero remainders
when divided by 2. Their one's digit is 2, 4, 6§, 8 or 0. 0dd numbers have a remainder of
one when divided by 2. Thefr final digit is 1, 3, 5, 7 cor 9.

2. In the following set of numbers, draw a circle around each even number: {31, 17, 20, 32, 113,
210, €3, 87, 94, 10, 15, 72, 54, 8, 3, %}, 12, 19, 28, 37, 39, 50, 568, 763}

3. 2. Nawe the even numbers between 3 and 17.
(4, 6, 8, 10, 12, 14, 16}
b. Name the odd numbers between 100 and 120.
(101, 103, 105, 107, 109, 111, 313, 115, 137, 119)
4. For the students who are very interested in the work of Activity 1, the rule of divisibility

by two could be developed. This rule states that a number is divisible by two if the last
digit of its numeral is divisible by two,

Q 94
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NUMBERS E-9

ACTIVITIES
1.

Q

Have students find as many “multiplication names" or factorizations of 18 as possible,

Review the terms, "factor" and "product," and their relationship:
(factor) x (factor) = product.

In finding factorizations of 18, students have been given a product and have found factors.
Froa their answers have them make a list of the factors of 18. (1, 2, 3, 6, 9, 18)

. Distribute 12 counters, grains of corn, or bottle caps to each of your students, Ask them to

find all the ways they can arrange them with the same number of objects in each row.
Instruct them to make a record of each arrangement. Six rows of two objects each would be
recorded as "6 rows of 2" or "6 x ', This activity shculd produce all the factors of 12.

Now have your students 1ist the factors of 12 on the chalk board. {Possible factorizations
are: 1 ; 12, 2 x6, 3 x4,4x3, 6x2,12x1. Thus the factors of 12 are 1, 2, 3, 4, 6,
and 12.

The following is an orderly procedure students can use to determine the factors of a given
number. We shall {1lustrate it by finding the factorizations of 6,

(a) 1 x6=6 (c) 3x2=6 (e) 5x _
(b) 2x3=6 (d}) 4x_=6 (f) 6x1

6

6
From the equations 1isted above, the factors of 6 are shown to te 1, 2, 3, and 6.

Use this technioue to determine the factors of . cher numbers such as 10, 18, 27, and 48.
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NUMBERS E-10

ACTIVITIES

1. A hundreds board, a 10 by 10 geoboard or a grid will be helpful in illustrating to your
students the meaning of common factors and greatest common factor.

Have them record the factors of eight as they determine them through one of the procedures
suggested in Numbers E-3.

&

Gl . .

L) L] . [} [] * . » )

On a 10 by 10 geoboard this might
be done with square washers.

(0]
O]
®
o]
®
a

Then have tiiem use round washers to @ ¢ o 8 e 0 0 o
indicate the factors of twelve.

[

They will quickly see which factors a.e common tc the two numbers. How? (The nail represent-
ing such & factor will have both a square and a round washer.) What are the commern factors in
this exa?pie? {1, 2, 4) Which ore will be the createst common factor? {The largest of
these, 4

2. Give your students exercises like those which follow. They might enjoy selecting the numbers
themselves.

a. List the factors of 6. (1, 2, 3, 6)
List the factors of 16. (1, 2, 4, 8, 16}
List the common factors of 6 and 16. (1, 2)
Name the greatest common factor. (2}

b. List the factors of 8. (1, 2, 4, 8}
List the factors of 9. (1, 3, 9)
List the comca factors of 8 and 9. (1]

ldentify the G. C. F, (1)
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ACTIVITIES

1. Give your class a fraction and several models to illustrate that fractioral number. In the
sketches below, the shaded part of each figure or set represents %z

Have your students study these models and complete the following statements.

a. Each figure or set is divided into 3 equal parts.

b. 2 of the equal parts are shaded.

¢. The denominator of a fraction tells the number of equal parts.

d. The numerator of a fraction tells the number of equal parts we are talking about.

2. Have the students complete the chart to demonstrate that they can distinguish between parts of
a fraction.

Fraction

[Y=11%,)
W=
S
o
o

Numerator 5 | 10 3 b

Dencminator | G 3 20 4 3

ERIC
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NUMBERS E-12

ACTIVITIES

1. Provide the class with actual models or sketches such as those which follow. Below each
object or set of objects have them write a fraction describing the shaded portion.

2. Write fractions on the board. Have students read or write the word name. Example: You write
"% " and students read or write three fourtns.
3, It is essential that a student translate the word name of a fraction into the coriect symbol.

Read the following fractions and have students write down the proper symbol.

a. one fourth (%) c. five sevenths (%) e. four fifths ( %)

b. one half (1) d. two thirds (%) f. nine twelfths (13)

2
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NUMBERS E-13

ACTIVITIES

1. Ask your students to prepare original skeiches such as those ;hown below. Have them exchange
sketches and identify a part such as three fourths of an object or set of objects.

(a) ) A% (c) (d)
NN

JAR AR AY ] |

A A

a

2. Civide the ciass into several groups of students and distribute to each grnup several pieces
of censtruction paper and pairs of scissors. Challenge them to cut out and label as many
fractional parts of the paper as they can representing halves, thirds, fourths, fifths, and
so on up through twelfths.

Students may fold ur measure the paper. Let groups share experiences with the rest of the
class, One third, for example, is difficult to fold so a group may be happy to tell thair
classmates how they determined one third of the paper by actual measurement. How would this
group determine two thirds?

A bulletin board displaying a whole sheet of construction paper and fractional parts made by
the students would be an excellent summary of this activity.

3. Draw a number Tine on the chalkboard or overhead projector and label seven equally spaced
points between 3 and 1

- - L1 L,
9 A

You might then ask the class some of the following questions:

(a) wWhich point represents ‘—é—? (D)

(b} wuicr point reprecents -;—.” (B)

{c) What fractional mumber does point A represent? (%)

{d) what fractional nwbzr does point F repirveents? (% or %’)
o 93
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NUMBERS E-14

ACTIVITIES
1. <. L L.
0 ] 2
H Z z
<l ! | 1 1L,
0 1 2 3 4
) g g 1 [}
l ) 1 1 1 1 le
0 1 2 3 [ 5 6
[ 6 6 € 6 3 3
«l 1 1 1 L ) ) L Ly
0 1 2 3 4 5 & z 8
8 § 8 3 3 3 8 8 g

Display a series of number lines as above and have your .tulents do the following:
a. Ask them what these fractions, %, —ﬁ—, g—, %, have in common. (They all name the same
3_4

fractional number.) We call these equivalent tiactions and can write i-= §—= T3

b. Frcm the numter lines above have them find as many sets of equivalent fractions gs they can.

. 1 2). (36
For example: {2, P 5—, 8} { s -—), Iy 8}

2. On the chalk board, bulletin board, or overhead projector display models such as the
following. Ask your students to write beneath each figure the fraction representing the
shaded part of each circle and then have them do a through d below.

(z)

a. Compare the sizes of the circles. (They are all the same size)

() (2) (1)

b. Compare the sizes of the total shaded areas of the circles. (They are all tre sare size)

c. Doesn't this indicate that %= %— = % = Tg? Since ']2" %—, %and 1% name the sare numter,
they are called equivalent frections.

a

Suppose we draw another circle tae same size as those above and equally divide it into 32
parts. How many of the equal parts win we have to shade so that l of the vircle would be
shaded? [16) s -2— equivalent to l? 3 TG? (Yes, in each 1nstance)

100
Q
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NUMBERS E-15

ACTIVITIES

1. Display models like those used in the activities for Numbers E-14.

2. From models one can see that %1 %, %. %. Tg are €quivalent fracticns. Which name is the
simplest? (one half because it involves smaller numbars)

b. Models have also shown that % = é = % = Tﬁ‘ Which is the simplest name? (%)

c. Tiarough questioning try to get students to see that % and % are the simplest name because
the numerator and denominater in each case have no common factor except 1.

2. Give the students sets of equivalent fractions. Have them find the fractivn in each set which
has the simplest name.

6 2 12 14 20 19} (2)
R AN LR A A LI VLR 1 3
20 2

b 2 510 6 (1)
: 00* 10* 25* 50° 30 5
o fe 8210 6 20 z)
et 41T 5 30 1
3. A set of dominoes may be used effectively to help teach fractiens. Hold tp 2 domino in
vertizal position putting the larger rumber of dots on the bottom. Explain that the domino
represents a fraction, the upper dots representing the numerator and the lower dots

representing the denominator. Have the students tell you whether or not the fraction
represented is in simplest form; if it is not, ask them to tell you the simplest name.

o

o—
—

SUN S
oo
~
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NUMBERS E-16

ACTIVITIES

I.

Present this model to your class and ask them to name the shaded area in at least two
different ways.

2. Have your students discuss that there are many names for the same number

Ask them to nane
points A, 8, and C on the numter line delow in at least two ways

. Use a mixed rumeral fcr one
of the nemes.
-] | | )] | | i1 1 1 1 L.
[
U i o3 1A B 2 C 3
1 5 . 1 Z 3 ¢ 19
Ay 3 6 (3, V5 3, 3) ¢ (2 )

Use diagrans of shapes or rumber lines for additicnal experience in working with mixer nur
Some children might enjoy creating their own diagrams to be worked by n*hers. In the e

5.

. « s
which follow, have the class give more than one name for the shaded areas or lettered poists
on tne number lines.
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ACTIVITIES

1.

Q

[E

Aruitoxt provided by Eic:

Provide the class with a variety of materials such as bottle caps, straws, dried beans,
fraction kits and number lines. From this assortment or their own imaginations expressed
through sketches, challenge your children to create ..odels to represent various mixed
numerals you wish to give them.

Encourage them to draw their own 1illustrations for numbers you have selected,

For example, l] could be illustrated by any of the following sketches.

2
(a) (b)

""" '

(143} =13 hep=1)
(c) 1
- L
0 1 2
103
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NUMBERS E-18

T8

ACTIVITIES

1.

Q

ERIC

Aruitoxt provided by Eic:

Allow <+udents to view a fraction ciart or a series of number lires to perform the exercises
in this activity.

-k o
L L [ .
° + +
-] ! 1 -
: 1 ¥ | I ! H
- + +-
-1 sf \ 1 1 *l}‘:

! R R e
L1111 '

géé. l _4 qgi%ggi‘ 111 | éi:::
"é’ [ 11 | J L A *;
ol | [ L1 3 ]] T *

The ordering of fractions can be done quickly and conveniently if the fractions have common
denominators.

Complete these nunber sentences with <, =, or »

. 13 . 1@ . 1@
SHOL et "33

q. Mary's mother served apple pie for dirner. She cut the p* . into six slices. Mary ate on2
slice, but her teenage brother ate two slices. How much ¢f the pie did Mary cat? [fore
sixth). How riuch of the pie did her brother eat? (two sixths). wWho ate the most pie,

Mary or her brother? (her brother since % ~ %)
h. Complete the sentence: 1f the denominators are the sare, the greater the numerator, the

_gqreater the fractional nurber. See if your studints can make a similar statement about
fractions whose numerators are the sane.
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NUMBERS E-19

ACTIVITIES
1

Q

Discuss *he meaning of the symbols I, V¥, X, L, and C.

Have a student look up the weord cent in the dictionary. What was its meaning in the Latin
language? This dictionary exercise should reveal why there are 100 cents in a dollar. Your
students will now hetter understand how the Roman numeral C came to represent 100.

. Have a committee of students make a clock face that has Roman numerals. Perhaps students have

seen such a clock face, and would like to teil the class about it. Roman numerals are also
frequently used on the faces of sundials.

. The volumes of some sets of encyclopedias or other reference books are numbered with Ruman

nunerals, If possible bring such a set into the classroom. Let a student select at random
a volume, read the Roman numeral to the class and challienge them to find the corresponding
Arabic numeral.

Let children represent in Roman nuierals many numbers from their experience such as the amount
of their lunch money, their age, the number of brothers and sisters they have, the number of
students in the class, t-e number of blocks or miles they live from school, etc.

. Write the letter of the Arabic numeral in the second column that corresponds to the Roman

numeral in the first column. Note that the second column has more entries than the first.

First Column Second Column
f.n 1 a, 6
g9 2.1y b. 20
a3V c, 40
_c 4. XL d. 75
b 5 X e. 33

f. 2

g. 4

Extend this topic to include the Romen Numerals [ and M for those students who are interesteld.
Have them find examples where these larger numbers are used., (A few such exa~ples are to be
found in the publication date of some books, the production year of films, and cornerstones

of buildings.)

[El{\l(:‘ 105
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ACTIVITIES

Have your students:

1.

NUMBERS

Record the numbers which come before and after the one given in each exercise below.

a, 23 24 25 6 27 28 29
b, 996 997 998 999 1000 [100f /002

. Copy and complete the number ¥Tines below:

a. -~

b, -

4 T ! . 1 o
7483 /4389 1490 1491 1492 493

T T T T T T -
20,/43  20,/44 20,148 20,146  20,/47  20,/48

. Name the number which is 100,000 greater than each of the folluwing:

a. 36,492 (136,492)

b. 910,459 (1,010,459)

Then have them name the numser which is 1,000,000 less than:
¢. 1,000,497 (497)

d. 697,453,192 (696,453,192}

F-1



NUMBERS F-2

ACTIVITIES
1. Develop with the students a place-value chart for nine-digit numerals.
Millions Thousands
Hundred { Ten { One Hundred ] Ten | One Hundreds | Tens | Ones
7 4 3 5 1
6 8 9 5 2 4 0 3 1

Write several numerals on the chalkboard and have students write them in the proper position
in the place-value chart.

2. Have them complete the foliowing
a. Consider the numeral 74,361
The 4 names the number of (thousands)
The 7 names the number of _(ten thousands}
b. Consider the numeral 689,524,031
The 8 names the number of _(ten millions)

The 2 names the number of (ten thousands)

The 0 names the rumber of (hundrads)

3. Give your students information cuch as the following from which they may "build" a number.

1 hundred, 3 thousands, 4 ten thousands, O tens, 5 hundred thousands, 5 ones. (543,109)
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NUMBERS F-3

ACTIVITIES

1

*3.

Q

ERIC

Aruitoxt provided by Eic:

Write 57632145 on the chalkboard or overhead projecter. Do not put commas in the numeral.
Ask the students to read it. They will probably have difficulty and may suggest that commas
be used for easier read:ng. This will be a natural way to discuss the periods contiined in
the nimeral.

To i1lustrate this you might wish to
construct a place-value chart which
can be easily made by folding and
|5” 7”(, " 3 “ 2 “ I | I stapling a large sheet of tagboard as
1 , ! [ZE] S : shown in the illustration on the left.
Replaceable numeral cards can then be

'MILLIONS  THOUSANDS' ONES ' placec in the pockets to represent
! ! ! ! varicus numbers.

Have your students complete the following statements.

a. Look at the numeral 234,567,891. 234 is in the millions period, 567 is in the thousands
period and (891} is in the ones peried.

b. In the numeral 13,031,567 (13) i3 in the millions pericd and (567) 1is in the ones
period.

¢. In the numeral 6,006,000 (0) is in the ones period, _(u) is in the thousands period and
(6) is in the millions period.

Conclusion: As we move from right to left in examining the digits of a nuneral, the first
three digits represent cnes, the next three digits represent thousands, and the
next three digits represent millions.

£xpanded notation can be used to illustrate the periods of a numeral. For example,

234,567,890 means 234 millions plus 567 thousands plus 890 ones. Th, can be written as

{234 x 1,000,000) + (567 x 1,000) + (890 x 1}. Give your students examples such as the

following to complete.

a. 32,115,692 means 32 millions + 115 thousands + 692 or
( 32 x 1,000,000) + (115 x 1,000 ) + ( 692 x 1)

b. 567,433,116 = (567 x 1,000,000) + (439 x 1,000} _+

108
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ACTIVITIES

1. To accomplish this most «ffectively, challenge your students tc davelop or create their own
explanations of the meaning of biyness in numbers. Time and effort spent by them in
preparing original interpretations will likely make more of an impression than reading about
large numbers in books. From the interest generated by the explanations ¢f their classmates,
some studerts may then wish to find references to large numbers in books.

2. Ask questions whose answers involve estimation, This will likely generate a great deal of
interest among your students. Be sure to encourage thew to make guesses before any
measurements or computations are made. Some sample questions follow.

a. If you were to begin cowiting from one to one millicn at the rate of cne number per
second and not take a break wntil you had reached your goal, how long would it take?
(Don't acvept one million seconds from your students. Ask for an miswer in temms of
hovrs, days, weeks, months or years. Notice how wide a variation there is in the
@iswers. Use this difference in estimations to provide a motivated setting for
computing the wiswer.)

b. How tall would a stack of one million nickels be? Would it be higher than your school

building, or Cape Hatteras Lighthowse, or Grandfathker Mowitain? How mush money 18 one
million nickels?
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ACTIVITIES

1. a. With the students' help make another place-value chart including both word names and
numeral names for the positional value of each digit.

[

b. Mter writing several mumerals on the chart as shown above, have students write expanded
notation for them as illustrated in the first example below.
3,471,063 = (3 x 1,020,000) + (4 x 100,000} + {7 x 10,000) + {1 x 1,000) + (0 x 100)
+ (6 x 10) + (3x1)

924,173,281 = (9 x 100,000,000) + (2 » 10,000,000 ) + ( 4 x 1,000,000) + ( 1 x 100,000 )
+(7_x10,000) + (3x T, 00+ (2 x 100)+(8 x 10YF (T x_ 17

76,981,545 = (7 x 10,000,000 ) + (6 x _1,000,000 ) + (9 x 100,000 ) + (8 x 10,000 )
L x 10005+ (5 x"J00 )+ Tax 10)+(5x 1) )

2. Ask stydents to rcad large numbers to the class and have the class write these in expanded
notation. Require students to write numerals on the chart only if they cannot write the
expanded nureral without this aid.

Q
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ACTIVITIES

1.

O

ERIC

Aruitoxt provided by Eic:

The books in the school library have numerals printed on their spires. Perhaps your students
have studied the Dewey Decimal Sysiem and know that many of the books on library shelves are
placed in nunerical order. Books with the following ruierals were placed on the "return
desk" at the library: 386, 432, 819, 999, 004, 163, 577, 561, 704, 063, 892, and 711. Ask
the students to help the librarian by arranging the books in numerical order beginning with
the smallest. (004, 063, 163, 386, 432, 561, £/7, 704, 711, 819, 892, 999)
Have them arrange these test scores from highest to lowest: 58, 89, 76, 96, 83, 69, 85, 74
{96, 89, 85, 83, 76, 74, 69, 58)

Direct your students to write the numerals in each exercise beginning with the smallest or
largest as irdicated:

a. 7408, 3602, 3901, 4258, 3048, 6607 - begin with the smallest
(3048, >602, 3901, 4258, 6607, 7408)

b. 239,678; 677,120; 8,713,465; 920,067,214; 147,603,982; 34,900 - begin with the largest
{920,067,214; 147.603,982; 8,713,465; 677,1205 239,678; 34,900)

m
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NUMBERS F-7

ACTIVITIES

1.

2,

Ask students to write four or five numerals each with nine digits or less on a sheet of
paper. Then have them write the words they would say in reading the numerals.

Have students locate information contdining very large numbers and read these statements to
the class. Facts about national and state budgets, and space flight are excellent sources
of information.

Not all numbers are read as this objective states. Telephone numbers, automobile license
plate numbers, social security numbers, and serial numbers are some exceptions. The
telephone number 467-8047 is read four-six-seven-eight-zero-four-seven, Challenge the
student to think of these and other exceptions.

NUMBERS F-8

ACTIVITIES

1.

Q

ERIC

Aruitoxt provided by Eic:

Have the students select teams of three persons each. One names a number; another then
records it with numerals on a flannel, magnetic, or chalk board; and the third writes the
number words on the chalk board or overhead projector.

Pupils who have difficulty should be encouraged to use an abacus, a counting frame, place-

value chart, or some other concrete device plus word cards (ones, tens, hundreds, thousands)
or a printed word list until they experience some measure of success.
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NUMBERS F-9

3

ACTIVITIES

i. Present the following examples to your students.

The number 246,725 rounded to the nearest ten is 246,730 ;

The number 246,725 rounded to the nearest hundred is 246,700 ;

The number 246,725 rounded to tne nearest thousand is _247,000 ;
When doing problems of this type, your students should:
a. Always go back to the original number to do the rounding, and
b. In the case of a final 5 or 50 or 500, be aware that the number is usually increased as
shown in rounding 246,725 to 246,730. Your students may enjoy searching for a different
rule to use in these special situations.
2. Have your students collect various bits of information such as the following:
The lowest temperature reading in North Carolina last night.
The highest temperature reading in North Carolina yesterday.

The number of students enrclled in this school. __

The latest population report available for the State _ , County ,
City . :
The dates covering the settlement of the thirteen colonies. to

The elevation of the highest peak in North Carolina. ___
The length of the coastline of North Carolina. _

Include other statistical informetion which might interest the children, As these figures
are discussed have the students round them to the nearest ien, hundred, and thousand, where
possible. Have them suggest when and why the rounding of numerals is expedient,

3. Ask the class to 1ist some instances when thev would use large numbers having four digits or
more. Ask them to record their examples and then round thew to the nearest ten, hundred,
and thousand,

4, Before they actually do the following computation, have the students estimate whether the sum
of the given addends is more or Tess than the sum of the given number, for example:

Is the sum (1572 + 1784) wore than or less than 30007 ({Since 1600 + 1800 = 3400, the answer

fs rone thon)

1 Encourage your students to make up several of these to challenge their classmates,
©
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ACTIVITIE:3

1. A sheet of graph pajer containing a 13 by 10 array of squares is an effective way to have
students determine ¢11 the prime numbers in the set of whole numbers from 1 through 100,
Direct your student: to write the Arabic numerals for these numbers as iilustrated by the

part of the grid shtwn Yelow.

/12(3l4i1sle|7}]8| 90

i (12|13 |1+ |15 (10 (17 (1819 |20
. s

After defining prime and composite numbers and removing 1 from the set since it is a special
number fitting neither definition, have the students circle the next numer:l, 2, and then

cross out any others that have two as a factor.

D3 |«|s|g|7 |8 91,6
w B lia| s 6 17| 1411926

Now instruct them to circle the next remaining numeral which is 3 and cress out all multiples
of three which remain.

~N

D)@ | A
7 131 s |7 /9
N N A e [

8y continuinrg this process your students will have identified all the prime numbers ia this
set of whole numbers This procedure is often referred to as the Sieve of Eratosthenes.
Sc-e students may en oy finding out why it was given this name,

Have your studen*s ccmpare their charts to see if they found the Same numbers.
(Continucd on next puage)
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2. A second activity to use in determining whether a number is prime or compcsite involves the
listing of factors.

Number Factors A prime number has exactly two
faclors and a composite number
has more than two factors. With
2 these ¢efinitions your students
3 can quickly <lassify numbers by
4 developing the list at the left
¢ for thems2lves. Note that the
3,6 number 1 falls under neither

7 definition.

SND W N e
P

As a follow-up activity have the students classify several numbers as prime or composite by
listing tineir factors, for example:

a 7 (1, 7; prige)

b. 10 (1, 2, 5, 10; composite)
c. 9 {1, 3, 9; composite)

d. 11 (1, 1 primeg

ACTIVITIES

1. Have students review ways of determining wnether a number is even or odd. (See Numbers £-8.)
Then have them make a 1ist of all prime numbers less than one hundred. (See Numbers F-10.)

Have them begin with the number four and list each whole number as even or odd, and name it
as the sun of two primes if possible. If not, (ry to use no more than three primes.

Even 0dd
4=2+2 S=2+3
6=3+3 7=2+5

Ask the students to make a finald tabulation of their results to see if they used the fewest
number of primes for each number and to find alternate names when they exist.

Q
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NUMBERS F-12

PO e o ; Sk TNy ST
,siven a c(mposite nuwber. e‘s'tudent “tan

jte 1t as-the pyoduct of -prime numbers. -
; 3 N,

ACTIVITIES

1. Ask your students to find several factorizations of 18. They should get the following:
1x18 2x9 3x6

Now ask the students to find the prime factors of each factorization and arrange them in
order from smallest to largest. The use of factor trees will simplify this work.

TAN A I\
1 x 18 2 %9 3x6
/AN FARY AN
1x9x2 Zx3x3 Ix2x3
/\
T'x 3Ix3x2
18=1x3x3x2? 18=2x 3x3 18=3x¢gx?2
¥18=1x2x3x3 8=2x3x3 18=2x3x3
*Since the factor 1 does not affect the product, this prime factorization may be written as
=2x3Ix3

Although different factors were used in the first step of each example, your students will
see that the prime factors are all the same. Have them try additional examples to see if
other composite numbers have only one prime factorization.

2. Have the students write prime factorizations for each of the following composite numbers.
They may wish to use factor trees.

a. 6= {2x3 c. 25= (5 x5)
b. 8= (2x2x2) d. 45 = (3 x 3 x_5)

O
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NUMBERS F- ]3
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ACTIVITIES

1.

O

ERIC

Aruitoxt provided by Eic:

Have the students discuss and give examples to show they understand that frotor times facior
equals product. hLave them record the different multiplicaiion facts which name the same
product by asking such questions as, “What are al} the factorizations of 182" Let them
decide whether the factors of a given number constitute a set. Have them name and record
these numbers in the following way:

The factors of 18 are 1, 2, 3, 6, 9, and 18.
The factors of 12 are 1, 2, 3, 4, 6, and 12,
Compare the two sets to identify common factors. (1, 2, 3, 6} Ask the students what name

they might give to the largest of these. (the greatest common factor) In the example
above what is the greatest common fartor? (6)

w7



ACTIVITIES

1

Have your students develop the foliowing factor trees using only 10's and powers of 10.

a. 100 b. 1,000 c. 10,000
4 /
10 x 10 10 x 100 10 x 1,200
d \ /
10 x 10 x 10 10 x 10 x 100
A

10x 10 x 10 x 10

2. The above information may be summarized as follows:

O

ERIC

Aruitoxt provided by Eic:

100 = 10 x 10 1,000 = 10 x 10 x 10 10,000 = 10 x 10 x 10 x 10

Have your students study this summary and try, without the use of factor trees, to write the
factorizations of 10 for the three examples which follow.

100,000 = (10 x 10 x 10 x 10 x 10)
(10 x 10 x 10 x 10 x 10 x 10)
10,000,000 = {i0 x 10 x 10 x 19 x 10 x 10 x 10)

1,000,000

. Suggest that there is a shorter way to write these long lists of factors. Write the

following for the class to see.

100 = 10° 1000 = 103 10,000 = 10

Ask students to study the pattern and try to write the following numbars using ttis
mathematical shorthand.

100,000 = _(10%) 1,000,000 = {10%)

Explain that in the above examples 10 is called the base and the 2, 3, 4, etc., are <alled
exponants.

Ask the class what these exponents represent. Their answers will sary. Using the following

example, 100 = 102 = 10 x 10, you will probably find your students making these two
observations:

a. The exponent, 2, indicates how many times the base is used as a factor, 10 x 10, and

b. The exponent, 2, shows how many zeroes are in the standard Arabic numeral, 100.



1.

2.

O

ERIC

Aruitoxt provided by Eic:

ACTIVITIES

NUMBERS F-15

L s

On the chaik board or overhead projector have students list the first few multiples of each
of the following:

Multiples of 2: (0, 2, 4, 6, 8, 10, 12, ...)
Multiples of 3: (0, 2, 6, 9, 12, 15, 18, ...)
Multiples of 4: (0, 4, 8, 12, 16, 20, ...)
Multiples of 5: (0, 5, 10, 15, 20, 25, ...)
Multiples of 6: (0, 6, 12, 18, 24, 30, ...)

It appears that zero is a multiple of every number. Why? (zero times any number equals
zero. Since this is so, zero will be disregarded in this discussion.)

Are there some multiples common to the multiples of 2 and 3? (Yes, 5, 12, and 18)
Can you think of other common multiples of 2 and 3? (24, 30, 36, ...)

Find the multiples common to both 4 and 6. (12, 24, 36, ...) How many are there? (An
unlimited or infinite number) What is the least common multiple of 4 and 67 (12)

Have the students use prime factorization to find the L. C. M. of two numbers such as 12
and 18.

12=2x2x3 18=2x3x3
Since "2" occurs twice as a factor of 12, and "3" is present two times in the prime

factor{zation of 18, the least common multiple of these two numbers will be:
(2x2x 3x 3)or 36.

ne



ACTIVITIES

1. a. Review with your students that % is a fraction, the numerator is 2 and the denominator 3.

§ T e

2. state

‘Objactivaa ;
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NUMBERS F-16

student ca

set of.
nt.h

b. After reviewing this, write :Z; to -epresent a fraction and ask "What is tne denominator?"

(DY

"What is the numerator?"

4

It is important that the students be able to answer such questions as:

"What numbers can replace [ ?

"What numbers can replace /\ ?

(A11 whole numbers.,)

{/A11 whole numbers except zero)

Even though students have been exposed to this previously, review with them the meaning of
these terms by asking such questions as,

"What does the numerator tell if we are referring to % of a set? ,,, to

"What does the denominator tell if we are referring to % of a set? ...

to

% of an object?"

% of an object?"

2. Have your students write five fractions as described below {Answers will vary in a and b

below. )
Numerator Denominator Possible Answers
. any whole number - 9 ‘ (Sample ans-er: g, g gv lg, 27)
19 different whole (Sample answer: %, l%, }23 %2, Tlg,
numbers 19
5 is not acceptable)
5. 6,7,8 9 | 6tines the -(_5 6 71 8 _ )
numerator 30 3o %2 3B 57
. one half the | 32, 88, 12, 18, 16 42 6 9 1o
dencminasor 20 32 88 12 18

Q
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ACTIVITIES

1.

2.

3.

O

Drawings of figures which have been divided into different numbers of parts will demonstrate
the naming of a whole number as a fraction.

Have your students draw several pairs of figures and divide each set of two into a different
number of parts such as nalves, fourths, etc,

-

2 wholes 4 nalves 8 fourths
1 _2 1.4 1.8
ZX Yy dxz=y 8xyg=3

Tnase sketcnes will reveal tnat % = %—= %

Have tie students write the simplest name for the following
a. - () b. =x= () c. 2. {6)
5 B oz

Have the students write five fractions wnich are names for each whole number. Sample answers
are given,

2 6 8 200
* 2 (T-i's'x'm)

b. 3 (

—lw
nio
o
o
4
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NUMBERS F--18

ACTIVITIES

1. To illustrate equivélent fractions you may have students do the following:
a. Frepare a wall chart or bulletin board.

EQUIVALENT FRACTIONS: FRACTIONS THAT NAME THE SAME NUMBER

o|ro
oo
"
e
"
Rl oo

b, Use sand and a measuring cup to illustrate 557°g

4 8
c. With the help of the nurber line below, have students write fractions equivalent to %
and %.
0 1
4' | I S W U N U SR N SR 1 I>
9 1 2 3
3 3 3 3
0 1 2 3 4 5 6
6 6 6 b [ & 3
¢ 1 23 4 5 6 72 8 9 101l 1R
Y2 T2 %% 12 12 12 1 %2 1z 7 121 Z

From the number line above how many names for one can you find?
3 6 12
ez
{Continued cu wert page)
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2, Give the class a drawing such as the one below. Have your students shade those regions in
which the fractions named are in simplest form. What is tihe resulting picture?

20
0

Artistic students may enjoy creating some of these puzzles for the class to use.
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NUMBERS F-19

ACTIVITIES

1. Write the following fractions on the chalkboard and ask the students tc tell which are
equivalent. If they have difficulty, ask them to give suggestions on how to determine
whether or not two fractional numbers are equivalent., Hopefully, Someone will suggest
writing them with common denominators.

a. %, 13 {Since Tg' 7 Tg" ;— and ’} are not equivalent)
b. %, T% {Since 1% = ]—8-, % and ]—8- are equivalent)
c. %—, % {Since %# %—64-, %— and % are not equivalent)

Another way to compare two fractional numbers is to locate them on a number line. The number
farther to the right will be the greater.

2. After the students have had experiences with activities like the one above you mignht lead
them to discover that a shorter way to compare fractional numbers is to examine their cross
products. For example, in the fractions 2§and %, (2 x 4) and (3 x 3) are called cross

products and since (2 x 4) < (3 x 3), % < %—. Likewise, %—= 1—3, since (2 x 10} = (5 x 4);
and £ > 4, since (7x 3) > (8x 2).

Have you: students insert the correct symbol <, =, or > between each pair of fractions by
using the cross products method.

. 404
ok

4
o

Q 124
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ACTIVITIES

1.

Have your students work in pairs or small gro.ps using fraction kits, number lines, or the'r
own drawings to determine different names for such numbers as six and one half, eleven
eighths, or five thirds. Ask them to record the results of these explorations. After
sevaral names for each number have been identified by each group, some of the students may
record their work on the chalk board to explain how they arrived at their particular answers.

Oiscuss with your students the renaming of 6—;— as a fraction. First rewrite the nurber as

6 + -;— ren rename the 6 as l% This gives ]—g— + -;— which equals ]—g

Let one half the members of a small group write a series of mixed numerals for the other
members to rewrite as fractions. Ask them tc discuss, within their grouy, the process each
used to mak. the change. Compare the results to determine how many different ways were used.

125
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ACTIVITIES

1. To develep an awareness of decimals and some ways in which they are used - have pupils
observe the digits on an automobile odometer or the gauge on a gasoline pump, or the markings
on a rain gauge. Encourage discussion about whrt the digits on the odometer, the gasoline
pump gauge and the rain gauge indicate. Be sure that the discussion brings out what happens
after the nine appears in the tenths place. let pupils offer an explanation. Ask them to
choose concrete materfals and/cr diagrams to fllustrate the division of the number one into
tenths. Some materials which they might use are fraction kits, &« hundreds board with strips
equalling .1, a number line, or number rods. Remind pupils that there are many ways of
recording the names for a number,

2. Develop with the students a chart beginning with the one‘s place, then naming the tens and
hundreds to the left, and the tenths and hundredths to the right. Help them to see that once
the ones ptace Is located the other places in the numeral are related in pairs. For example,
the ten digit one place to the left of the ones digit corresponds to the tenths digit which
Ts one place to the right of the ones digit as shown in the sketch. The Rundreds digit can
be seen to correspond to the hundredths digit. B8y picturing this symmetry that exists the
pupil shoul:, be abtle to better understana the rationale vor the names given cach of the
places in this numeratien system. Try to get the students to explain that the decimal
sc¢parates the nnes &nd the tenths places. The word "ana" separates the whole number nane
from the fraction nime,

o
.

]w

tens ,"

~—shundreds
[::::;.
L hundredths l'“

ones ’
enths I°°

3. Suggest that pupils tind instances where decimals involving tenths and nundredths are
frequently used. Some examples are grocery siore meat departments, cash registers,
newspapars, cur money system and the Dewey Pecimal system of the library.

I{\l(:‘ 126

Aruitoxt provided by Eic:

198



ACTIVITIES

1. Provide your students with many strips of paper as sketched below. Mark some to indicate
tenths. Shade the parts which are not to be counted. Distribute several of these to each
student and ask him to name the numbers represented. Have him name these numbers both as a
decimal and a mixed numeral.

a. b.

9
(2.9, ZTﬁ )

2. Provide your students with exercises like these to review the relationships that exists
between fractions, decimals, and mixed numerals.

Write mixed numerals

a 5+3 b. 3+3 ¢ d+c ¢, 27.4
Write fractions
e. % f. g 9. .3 he 97
Write decimals
f. S oovh
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ACTIVITIES

A series of exercises 1ike these might be used to help lead the student to an understanding of
the use of expanded notation with decimals.

1. Write the missing word and numeral:

3.

a. 245,67: The 5 is in the _{ones) place and means _{5 x 1

b. 356.78: The 5 is in the _(tens) place and means _(5 x 10)
c. 234.56: The 5 is in the _(tenths) place and means (5 x 1%)

d. 567.89: The 5 is in the _(hundreds) place and means _(5 x 100)

e. 123.45: The 5 fs fn the _(hundredths) place and means (5 x 1op)

Complete:

3. 2.57 = 2 **Tt7¥6
b. 35,46 = 35 + 4+ &

35+
c. 35.78 = 355+. O

Write an expanded numeral for each number.

a. 4.5 {4x1)+{5x-|—%)
b. 5.67 (5x 1)+ (6x3) + (7 x yg5)
c. 23.45 (2%x10)+ (3x 1)+ (4x 10} + (5% 135)

128
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[E

ACTIVITIES
1.

Q

Ask students to locate information containing references to numbers in books, newspapers, and
periodicals. Have children read these statements aloud while their classmates write the
names for these numbers using Arabic numerals., Divide the class into groups of students.
Have each group select several of these numbers to express by many different names. &ach
group might then scramble its number names for another group to try to unscramble. A group
or team which comes up with a number name that another team incorrectly interpreted would

get a point for stumping them. If a team creates an incorrect name which is detected by the
decoding team, the students doing the unscrambling would receive a point,

Another contest you may wish to use involves having someone name a number, which is then to
be named in many different ways by the students in a given period of time. For exanple,
you may call out "12" and atlow the class 4 minutes to work. They could write:

ig—. (10+2), (14 -2), (36x3), (4x4-4), etc.

When time is up, have the students exchange papers and judge the correctress of the answers.
The student with the most correct answers is the winner.

129
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NUMBERS F-25

ACTIVITIES

1. Have your students complete the following sentences by converting the Arabic numerals into
Roman numerals.

a. 48 =40 + 8= XL + VIII = _(XLVIII)

b. 13=10+3=_(x) + (11) = _(xI11)

c. 108=100+4= (C) + (1v) = _(CIV)

d. 333=300+30+3=_(CCC) + _(Xxx) + (II1} = _(CCOXXXIIT)
e. 94=90+4=_(XC) + _(I¥) = XCIV

f.179=100+ 70+ 6= (€} + (LXX) + _(IX) = (CLXXIX)

2. Have students make a clock face, a calendar, or a number l.ne using Roman numerals instead of
Arabic numerals.

3. As you study cther subjects during the day have the students write Roman numerals whenever a
nunber occurs in the discussion. For example in socfal studies you might have them write
Roman numerals for these dates.

a. 1492 {mcDxcIr)
b. 1776 {MDCCLXXVI)
c. W& (MCMXLT)
Q 130
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NUMBERS F-26

ACTIVITIES

1. After reviewing or introducing the basfc Roman numerals, through M, have the students
identify the way numerals are formed in this system of numeration. In particular call their
attention to the subtractive property of this system which is i1lustrated in several of the
examples below.

Jsing the following information, complete these sentences:
I=1 V=5, X=10, L=50 C=100, M= 1000

a. II=1+1= 2 f.XX=10+10= 20
b. Iv=5-1- _4 g. MXL = 100 + (50 - 10) = 40
. VI=565+1= 6 h., LX = 50 + 10 = 60
4, XIy =10+ (5-1)= 14 i, XC =100 - 10 = 90
e, XIX =10+ (10-1)= 19 j.x =100+ 10= 110
2. Have your students write Arabic numerals for each of these and state the pattern that fs
developed.
a, IX {9) d. CLIX (159) (The pattern developed may
be found in the differences
b. XLIX (49) e. CCXXIX  (229) of successive numbers.
These difference are 40,
¢c. XCIX (99) f. CCCEX (309) 50, 60, 70, and 80.)
3. Use Arabic numerals to show how these statements are true:
a. XLYIT + XXXVIIT = LXXXV (47 + 38 = 85}
b. CCLV - CXXIX = CXXVI (255 - 129 = 126)
c. [MOCEXXVIII) ¢ (XI1) = CUXIV (1728 + 12 = 144)
d. {XXIV) x (LXIX) = MDCLVI (24 x €9 = 1656)
Q 131
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NUMBERS G-1

Write in

Ask your students to help you complete the chart,

ACTIVITIES
1. Draw a diagrgm similar te the one below on the chalk board or overhead projector.

the headings, "ones," "thousands," etc.
Billions Millions Thousands Ones
g 0 g/ |
£ $ 5l
~ [ W ~ [ © o
I ~ f 3
@ (.2 £.9 -~ Yo
w i~]w ~ vy c i ©
o f~l&Sfof{~|E& 5
SlafSfegls|2)E sis/ele
g :b :E ,caﬂ.lq‘
2lE(ss|e[sf2 ([~ =["]S
@, 71514106 g l121}1 013 21915
b. 36 |ofsleajr|a)7,2]s

Write some numerals in the chart &nd ask such questions as:
How many billions (thousands, millfons) are in a?

How many thousands (ones, billions) does b contain?
*2. As a specfal assignment, have a student explore periods larger than billions.

132
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NUMBERS G-2

ACTIVITIES

1. Have your students bring information to class relating to large numbers., Have them convert
from word names to Arabic numerals and from Arabic numerals to word names. The following
examples illustrate what they might bring.

a.

(2]

*d

*e,

The Gemini 6 and Gemini 7 space ships were the first to rendezvous in space. Gemini 7 set
the record for the longest distance triveled in space up to that time: 5,129,400 ailes.
(five mi1lion, one hundred twenty-nine thousand, four hundred miles)

In 1965 Reader's Digest was the leading U. S. magazine with a circulation of fifteen
million, nine hundred seventy-two thousand, seven hundred thirty-two. (15,972,732)

TV Guide was second with 10,546,443, (ten million, five htndred forty-six thousand, four
hundred forty-three)

During the first six months of a recent year the American people flew about 39,366,633,000
miles on commercial airlines. (thirty-nine billion, three hundred sixty-six millton, six
hundred thirty-three thousand) This represents a distance of abcut one million, five
hundred sixty thousand times around the earth at the equater: (1,560,000)

The nearest star beyond our sun is Proxima Centauri; it is about fifty trillion miles away.
{50,000,000,000,600

[t is estimated that the earth weighs about 6,586,242,500,000,000,000,000 tons'!!: Wow,
does it have a weight problem! (six sextillion, five hundred eighty-six quintillion, two
hundred forty-two quadrillfon, five hundred trillion)

2. For students having difficulty reading large numbers, have them make a chart like the one
below, write numerals in the chart, and then try to read them,

Q
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ACTIVITIES

NUMBERS G-3

hd

N
- -.'-l

The following activities will reveal how well a student understands exponential notation as
an example of mathematical shorthand.

.3 =3x3=9

b. 3 =3x3x3x3x3=243

c.5%=5x5x5=125
d. 8 -2x2x2x2x2x2=64
e. 103 = 10 x 10 x 10 = 1,000

18 I xIx1x1x1x1x1=1

g P=2x2x2= 8

Have your students put their knowledge of exponential notation to work by asking such
questions as:

2 3

a. Which is greater, 2° or 3°7 (23 -8, 3=

9, so 32 is greater)

b. Which is less, 3t or 432 (34 = Bl, 43 64, so 43 is less)

. To run full cycle, you might give the students the factorization of a number and ask them to

express this using exponents as illustrated below.

Use exponential rotation to write
4
a. 7 x7x17x7 (77)

b. 30 x 10 x 10 x 10 & 10 (16%)
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NUMBERS G-4

- Y

ACTIVITIES

1. This activity shows that the prime factors of numbers can be found in several ways. Give
the class a number such as 24 and ask them to determine its prime factorization. The
following factor trees illustrate three of the ways irn which the prime factors of 24 may be

found,
(a) (b) (c)
Original Number 4 24 24
; A A
First Factorization 12 x 2 8 x 3 6 x 4
. /N, \ N\
Second Factorization 4 x3Ix2 ex4x3
/ \ A"
Prime Factorization 2x2x3x2 2x2x2x3 2x3x2x2
What is the prime factorization of 24 found in example (a)? (2x2x3x2-= 23 x 3)
What is the prime factorization of 24 found in example (b)? {(2x2x2x3-= 23 x 3)

What is the prime factorization of 24 as found in example (c)? (2x3x2x2 23 x 3)

Even though the rirst factorizations were different in the examples above, what can be
concluded about the three prime factorizations of 24 illustrated in this example?

{Excapt for the order of the factors they are the same, 23 x 3)

Q 135
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NUMBERS G-~5

Rl 1N

ACTIVITIES

1. Have the students work with a chart similar to the one below which shows the place value of

each digit,

thousanas ones i]
S [~
1 7J
U 3

Instruct the students to first write a numeral on the chart, and then write the expanded
notation as shown below.

a. 632,417 = (5 x 100,000) *+ (3 x 10,000) + (2 x 1,000) + (4 x 100) + (1x 10) + (7 x 1)
= (5x10%) +(3x10% +(2x10) +(ax109)+ x0T x1

b. 5,403 = (9 x 1,000) + (4 x 100) * (G x 10) + (3 x 1)
=(9x10%) +(ax 102+ 0x10)+ (3x1)

2, On an abacus or sketch of an abacus represent some numbers and have students write expanded
notation for them. Answers are showr to the right of the sketches.

a.
(2x10) +6
) @x10ly+ (6x1)

2 6

{7 x 10,000) + (4 x 1,000} + {2 x 100} + {0 x 10} + {3 x1)
J_Eil li (7x10h a0’ s 2x 108+ 0 x 10+ (3x 1)

T 4,20 3
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ACTIVITIES

1.

2,

3.

Q

E

Have one or several students prepare a poster or bulletin board reviewing the values of the
Romari numerals: I, V, X, L, €, D, and M.

O the cornerstone or & metal plaque found in many public buildings the date of construction
is indicated in Roman numerals, Have students find as many dates from corierstones is
possible ind convert these dates to Arabic numerals.

Have then determine the
This should relate well to your

Give the students some famous dates written in Roman numerals,
Arqoic equivaients and tall why the dates are {aportant.
work 1. social studies. Here are some sample dates:

a, HCDXCII (1492) d. McCxv (1215)
b. MpCVII (1607) e. MCMXVII (1917)
c. MDCCLXXVE (1776) f. MOMXLI (1941}
Have some volunteers prepare a calendar for the ironth using Roman numerals instead of Arabic

numerals.

Ask ycur students to write in Roman numerals several important dates in thefr lives such as
their birthday. For example: April 7, 1959 or 4-7-1959 would be I¥-VII-MCMLIX.

Here is an interesting "attention gette " which illustrates the importance of distinguishing
between numbers and numerals.

a. How can efght matches be arranged to make 127
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NUMBERS G-7

ACTIVITIES

1. Have students "count" by writing numerals in various bases. Prepariag a chart 1ike the one
below s helpful not only for ccunting in cther bases but also for comparing numerals in
several bases.

Base Ten Ease Two Basc Five Base Eight Basz Twelve
1 1 1 1 1
2 10 2 2 2
3 1 3 3 3
4 100 4 4 4
5 101 10 5 5
6 no 1" 1 6
7 m 12 7 7
8 1000 13 10 8
9 1001 14 M 9
10 1010 20 12 T
1 10N 21 13 £
12 1100 22 14 10
— —

2. Provide the students with physical objects such as ice cream sticks, tongue depressors,
dried beans, grains of corn, or counters.

Give each of several children the same numter of objects. Have them count the objects by
grouping them in different ways to illustrate their understanding of different number bases.

3. Students may be interested to know that some aspects of other bases are used in special
sftuations.

Elements of b.se 60, for example, are used in the keeping of time. There are 60 seconds in
a minute and 60 minutes in an hour.

A circle which may be divided into 360 degrees has this same relationship witiin each
degree, i.e., 60 seconds uf angle equal 1 minute and 60 minutes equal 1 degree.

Base two, the binary svstem of numeration, has practica® application in electronic computers.
Grouping by twos {s found in & familiar system of liquid measure:
2 cups = 1 pint, 2 pints = ) quart, 2 quarts = 1 half gallon, and 2 halt galloas = 1 galion.

(Continued on next page)
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The duodecimal Socfety of America, fourided in 1944, has advocated adoption of the base
twelve numeration system. Tney cite many examples to support their recormmendation. Many
commonly occurring fractions have a simpler form in base twelve than in base ten, This is
true beccuse 12 has six divisors - 3, 2, 3, 4, 6, &nd 12 - while 10 has only 4 divisors -
1, 2, 5, eand i0. Other examples for considering base twelve over base ten include items
sold by the dozen or gross, twelve months in a year, and 12 irnches in a foot. “ave your
students suggest and discuss Some disadvantages in coiverting from the decimal tu the
duodecimal system.

Some students may enjoy making up a number system by including symbols and names of rumbers
fne an iraginary place. They can write a story includirg number facts about their fantasy
land.

ACTIVITIES

1.

ERIC

Aruitoxt provided by Eic:

to illustrate 322. In the oecimal sy:tem,
base ten, this nunber can be written as

Have a student use an abalus or sketch of une l J; AEL
i
0

(0 x10%) +(zx10)+(2x 1)

Now have your students illustrate 1zzf.ve on
the abacus. Ask them what has changed. (The __,__-1—_ i :;l'
value of each placa in th: numeral is row a ‘ T
power of five rather thar ten.) 1
Have them determiine what 122f1ve represents in the Jezimal system,
2 1
122 = (1 x5)+~(2x5")+(2x1
f“"‘-iuzs%ius; +$27.T?
= 25 + 10 + 2
L)
Similar questions {nvolving other bases cen be prescnted. The students, working with counters
or multibase blocks, might enjoy the chzllenge of converting frem une non-decimal system to
another, for example:
Txpress lzfive in base two. (1112)
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ACTIVITIES

1. Give yorr students models such as the following to use in identifying fractions. What part
of each object Lelow is shadad?

What part of each set is enclosea?

d. (::::> » e. (% .. *
L
(3) ()

Waat fractional number does each directed Vine segmen. {arrow) represent?

- (T;)
0 1

h. : (3)

2. Ask questions relating to physical situations involving the students such as:

a. Wnat fractiona) number inuicates the part of our ctass absent today?

0. KWhat part of the ciass {s boys?
Q
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3. Muany studeais who read music may not have associated mathematics with it.
mathematics in music is fourd in the symbols used for writ.ng musical notes.

o |
1T H T i I
/] L] = o
10 I
T ol o [

Each type of note has its own value as indicated in the following chart.

Symbol i Name Value
o wholi: note 4 beats
c; _I?lf aote 2 teats
qJ quarter note 1 beat

Music is written in sections called measures.

One example of
Here is a sample.

Each measure contains the same nuiber of beats.

Since the music above is written in 2 tiwne, each measure contains four bzats. Ask the class
to write several measures in q time using any arrangement of wiole, half, and quarter notes.

Tnen have thim check to see if each measure contains the same number of beats.
will involve the addition of fractions.

This activity

Ask a student who can read music to bring a musical composition to class and e«plain how the

“time" is counted.

You may wich to borrow some sneet music from the band director to examine with your class.

O
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ACTIVITIES

1.

Q
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Uirect ycur students to complete the folluwing sentences to test their familiarity with the

rmultiplication property of 1.

a. 1x_14_ =14 5. 1. 58

N 2T Z2

b, 1x0= 0 ) )

.Z- 1= 2 f 1XT2-=—|—2—

RIS 2.2

o 3. 3 9. Lxg°%
cFx =7

What can be said about the tunction of 1 in each of the above problems? (When 1 and any
other number are multiplied, the cther numbar {s always the product. Since 1 has this
special property of not changirg the identity of other numbers when it is used with them in
multiplication, it is called the identity element for multiplication.)

Therefore, the identity element for multiplication 1s 1 or %.

An fmpartant and useful extension of this multiplication property of 1 §s that 1 can be named
in many ways. Have the students give several of its names, for example:

2 3 100
2"'3'!1’0'6"' .



ACTIVITIES

1. Give your class a set of fractions, for example,(—%—, %—, %} . Ask them to draw a ring around

Q

ERIC
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those which are equivalent. An effective way to uetermine this is to use skeiches. Have the
students name the shaded part of each figure.

()

From the sketches above it is cleir that (-]2-= %) %names a larger part of the(@re.

Since % and % arc equivalent the students would draw a ring around each of them. ] ,@, %}

. Fractional numbers have many names, for example, one half, %, %—, and %, all name the same

riunber.

To find another fraction which is equivalent to a given fraction, tne student can multiply
the original fraction by a name for ore.

Give your students a szt of fractions such as the following

14 4 2 146 8 16 9 10 1) 20 22 35 4 12 5 75
'2'5’3"3'1'6"9"_1'2"52"T2'12‘T?"'§6"H'TG'60'T8'T5'150]
7

and ask them to find as many equivalen. {ractions as tney can for -;-, %-, %, %—. and e
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NUMBERS G-12

ACTIVITIES

1. llave your students usc diagrams to determmine several names for a fractional number. In the
example below, the rectangles show four nanes for one half.

(?)

0)

Now provide them with twelie, efghteen or twenty objects such as counters or dried beans to
illustrate several equivalent fractions.

2. Give the class several sets of fractions and ask them to name three more for each set.

1 2 3 . (2 8 }
a. (f; _4'i 's.i —i _—i —_) LA (_i Ti‘t __: -_i

b ) b
50° ’ ’ '3i6i__9'|_i—i~—

—

b {3 30
-\ 70* 760°

gl

Q. 144
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- NUMBERS G-13

Lt L.

ACTIVITIES

). Review with your students the concept that the simplest name for a fractional number has 1
as the only common factor of its numerator and denominator. For example:

% can be written as l : g or%x %, and %— is a name for 1;

Now substitute 1 for the % and get 7]1 x 1 which equals 7]1

Your studentc can now see that the only cemmon factor of the numerator and denaminator of
—l—is 1, and can explain why -],f fs the simplest name for T%

2. Diagrams will make it easfer for some students to illustrate this idea. Each diagram below
suggests a pafr of equivalent fractions. For example, diagram a Suggasts Tgequals -]4— Have
the students name the pair of equivalent fractions suggested by each figure and circle the
one which s in sfmplest form. (In dfagram a, the 7 would be circled as shown. )

Eamh
[V= T}
p S

Q 145
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ACTIVITIES

1. When tio numbers have a product of 1, they are said to be reciprocals of each other,
Knowledge of this relationship between pairs of numbers is important for work involving
division of rational numbers.

Discuss the first two examples with your students. Then have them complete the remaining

exercises:
2. 3. 3 2 2 3
. FxF= 1, therefore, we can say that 1 is the reciprocal of 3 and 3 is the reciprocal of 3
b. -g-x ?6,' = ], therefare, '56; is the reciprocal of%
C. %x % = 1, therefore, % is the reciprocal of%—
p 1.5 _ 5 h 1
CEXTE 1, therefore, Jor 5 {s the reciprocal of T
e, %—x }—?- = 2, therefore, _—%_ is not the reciprocal of —é_
f. %x% = 1, therefore, % {s the reciprocal of %—

2. Ask your students to name the recinroc21s for each of the following numbers:
(%) c. 6 (%) e. (12— or 2)
7 d 99 100 P 3
2 - T00 L) . k)
9. 1 (The reciprocal of 1 is 1 itself because 1 x 1= 1)
h, 0 (0 has no reciprccal. If there were one §t would be {T; but division by zero {s
impossible - can you show why?)

~{r NG
wico  M—

Q 146
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ACTIVITIES

1. What number does each of the following sketches represent? In each example. write the number
both as a fraction and a mixed numeral.

Y IR I B AT A A AT SR
- Lo

0
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NUMBERS G-16

ACTIVITIES

1. To refresh the students' understanding of rencwini a mixed number as a fraction, a physical
demonstration may be performed using discs.

These discs illustrate
(2 + %) or 2%

Cut the two whnle discs into fourths, This can be quickly done if the backs of the discs are
marked into fourths.

As students count the pieces, they will
find that there are 11 fourths.

N
z riris g

They can now coriclude that 2; = _T

This activity can be effectively demonstrated on a flannel board, a magnetic board, a bulletin
board or with an overhead projector; or be performed by individual studenis .ith discs at
their desks. _

2. To demonstrate the writing of a fraction as a mixed numeral use the reverse of the above
activity. First arrange the 11 fourths randomly. Then have students arrange the fourths into
wholes demonstrating that l% = 2%.

3. Ask the students to write as mixed numerals:

- 3 0 o 3-(3) . %~ (4) * ()

- (%)

4. Have the students rename these numbers as fractions:

a. ¢%=(§—) b. 832_,(2_2_) . 13- 8) d.

5. Sometimes in subtractions, such as 67 35, it is necessary to write a mixed numeral as
another mixed numeral as 67 57 This will give 57- 3—7- Zg—

P
,-'1\

Have the ciass complete the following:

2. 2-}-1%)- b. agsr-(-?— c. 9%-‘3@ d. 51‘3”@‘

~N=
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NUMBERS G-17

ACTIVITIES

1. A look again at place value will suggest to your students how decimeis received their names.
Have them closely inspect 123.45 as shown below.

Number 1 2 3. 4 5

Place Value 109 10 1 ? ?
for

Each Digit hundreds tens ones ? ?

As they look at the digits frem seft to right tiiey can see a pattern 1n the place value. The
vaiue of each digit is one tenth of the value of the digit to its left

Thus. Tﬁ x 100 = 10 and TU x 10 =1,

As this pattern continues it will produce TU x 1= Tu-which can be named tenths, and
TU TU TUU»which can be called hundredths. This pattern can also be interpreted with
division by ar shown in the example which follows.

1 2 3. 4 5
100 + 16 = 10
10 ¢10=1
1+10-= T%
10 g
{ v
hundreds tens ones tenths hundredths

Now have the students write the word name and decimal equivalent for each of the following:

a. T% (three tenths, .3)
b 3 (thirty-five hundredths, .35)

(three hundred sixty~two thousandths, .362)

(three hundresdths, .03)
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NUMBERS G-18

ACTIVITIES

1. Provide the students with the ollowing chart.

oo oMe

Have chem use the chart to write the expanded notation of the four numbers which follow.
a. 43,275 = {4 x 10,000} + (3 x 1,000) + (2 x 100) + (7 x 10) + (5 x 1)
b 62.53= {6x 10) + (2 x 1)+ {5 x ) + (3 x 1)

c. 20126 = (2x 10} + (3x 1)+ (1 x 7 + (2 x 1) + (6 x T35}
d. 7.3898 = (7 x 'I)+(3xT%)+(8xT&ﬁ)* (9x-r’%-66)+(8xm-'—%§5)

2. Using the chart above develop the following {deas with your students.

a. Beginning with any digit and moving to the left, the value uf that digit's column or place
is 10 times the value of the preceding culumn or place.

b. Beginning with any digit and m ring to the right, the value of that digit's column or place
{s one tenth of the value of ti » preceding column or place,

These two observations lead to tre conclusfon that the value of each place {mmediately to the
left of a given place s ten times the value of the given place; and the value of each place
irmediately to the right of a given pTace Ts one-tenth the value of the given place. This is
the effect of place value in the bas~ ten numeration c<ystem.

150
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NUMBERS G-19

ACTIVITIES

1. Have your students use the chart in Activity 1 of Numbers 5-18 to read and write the word

names for several numbers such as:

(a) 43,275 (Forty-three thousand two hundréd seventy-five)

(b) 62.53 {Sixty-two and fifty-thres hundredths)

{¢) 2D.126 {Twenly and one hundred twenty-six thousandths)

(d) 7.3868 (Seven and thiee thousant eight hundred ninety-eight ten thousandths)

Emphasize that "and" designates the decimal point when reading a number consisting of a whole
nunber and a decimal. An altermnate way of making the distinction between the whole number
and the decimal is illustrated by reading 62.53 as "sixty-two point five three.”

5 151
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NUMBERS G-20

ACTIVITIES

1. Have a student look up tae meanings of the words repeat ano terminate. Relate these
meanings to the decimals .1212 ...

and .8

*To indicate the part of the decimal which does the repeating such as the 12 in ,1212 ..., the

notations .1212 or .12 are often used in place of the three dots. This repeated sequence is
called the “period" of the decimal and, as in this example, may consist of more than one

2. Ask the students to {ndicate whether the follmwing are repeating or terminating decimals.

digit.

a. .2% {Termineting)
b. .272727... {Repeating)
c. .125 (Terminating)
d. .8 (Terminating)

e. .6 (Repeating)
f. .5 {Temirating)
9. 123 {Repeating)
h, 4,3 {Repeating)

3. Have the students show by civisfon whether the following fractions have repeating or

termminating decimels.

Useful patterns are to be found by observing the decimais obtained

from numbers having the same denominators such as a and b, or d, e, and f.

2.

W (=

njw

o o=

(

W333... or .3)
.6666... or .8)
.600 or .6)

... or .T)

.222... or .2)

f.

152

154

2 (.s55... 0r B)

3 (.25

L (819

% { .8333... or .83)

=z

(1.3636... or 1.36)



NUMBERS G-21

)

ACTIVITIES

1. Have your students separate the numerals below into the following groups: fractions, decimals,
mixed numerals, and percents,

z 50% 8
1
% 16% .37
A .64 3
5 1 2
5 83y - 5
3.2 432% 274
1 4

.01 SV 3
33%: Tg% 4.72
3 .95 o

fractions: 2 5 1 1 89 4
T T

decimals .1, .01, .64, .95, .37, 3

mixed numerals: %' 3.2, 8};—, 5%’- 4.72

percents: 1Y, 508, 16%, 4328, 8%, 27%, 2]

153

158




NUMBERS G-22

N

<

ACTIVITIES
1. Create a chart similar to this for your students to complete.
fraction
Simplest 100 as
Form Denominator Decimal Percent
a. 47 47
o0 o0 47 47%
b. 1 10
. 1 20
¢ L3 Y00 .20 20%
d. A 5
26 705 .05 5%
/
| % -2 .50 50%
f.] o3 6.3
:m /oo a063 6-1%
g. 100 , 00 00
i / 1 / 100 %
*2, Discuss the following notation with your students: rf=rx 1%5
= rx .01

Now give them a problem which applies it:
47% of what 1s 847

n = §% X 109
n =200




NUMBERS G-23

ACTIVITIES

1. Prepare a number line showing the integers. A long line may b~ easily prepared using adding
machine tape. .

Point to an integer such as ~3, Have students identify it as “"negative three" or “the
opposite of the three." On the number line have someone locate its opp6§1te, *3.

The following diagram illustrates several pairs of opposites.

=11

I -
?
+

L
*4 5

ERIC '
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NUMBERS G-24

ACTIVITIES

1. Have a student prepare a report on the uses of n in mathematics.

2. To understand the neaning of n, small groups of students can perform the following activity.

Draw several circles on cardboard with diameters of different lengths. Diameters of 2, 4,
6, 8, 10 and 12 inches are suggested. Cut out the circles caretully. Mark a "starting
point" on each circle.

Oraw a line segment about 50 inches long on u piece of paper, perhaps adding machine tape.
Lab1 one end of this sejment point A.

To neasure the dista.  around each circle, place the "starting point" of the circle at point
A aud rell the circle along the line until the starting point again touches the segment. The
dis*ance from A to B along the line represents the length of the circle we call this number
the circumference.

I GROL®

Start cer Stop.

Tabulate the results for each circle in a chart simjlar to tne one below.

Ofameter Circunference | C/d {circumference divided by diameter)
of Circle of Circle (ind results correct to the nearest tenth)

The resuits your students get will difrer, but the vatues in the last colunn should be
approximately 3.1

8y comparing the circunferences of many circlas to their diameters, students can drew the
conclusion that =, the ratio of a circle to its diameter, s approximately 3.1 regardless of
the size of the circle,

3. Aftar developing with the class the formula for the area of a circular region, have them
calculate several areas. You may have them use their experimentally developed value for »
along with the two values most often used, 2; and 3.14, to detemmine the area. By comparing

their three answers they will see how close the three approximations are to each other.
Q 156
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NUMBERS G-25

¥

ACTIVITIES
1. Have the students complete the following statements.

a. Rounded to the nearest hundredth 1,597.682 s _ (1,597.68)

b. Rounded to the nearest hundred 1,597.682 {s _ (i,600)

¢. 5.23 appears as 5 when rounded to the nearest _ {one or whole number)

d. 5.23 appaars as 5.2 when rounded to the nearest  (tenth)

e. In rounding the number 62.3794 to the nearest ten, the digit which determines whether we
round to 60 or 70 is _ (2)

2. Tell the class to round these numbers as directed in the chart.

Round to Numbers
nearest

2526.321 nan.m 8975.298 ] 16,471.8754 3628.765
Thousand | 3000 71,000 9000 16000 4000
Ten 2530 1,110 8980 16,470 3630
One 2526 AFSAR 8975 16,472 3629
Tenth 2526.3 nmma 89...3 16,471.9 3628.8
Hundredth | 2926.32 nananm 8975.30 16,471.88 3628.76

Mote: What happens when the number you wish to round is midway between your two altermatives,
for example:

Given 45, do you round to 40 or 507

Given 450, do you round to 400 or 5007
It 1s generally agreed to round these numbars up to 50 and 500, but this s not a
dofinite rule. An alternative rule suggests rounding up when the digit preceding the

5 {s odd, and rounding down when the preceding digit fs vven. You may wish to discuss
the possible reasoning behind this with your students.

157
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NUMBERS G-26

ACTIVITIES

1. Have your students complete the following statements:

a. In the expression 23, the 3 fs called (an exponent)
b. In the expression (2 x 3), the 3 is called _(a factor)

c. 23 names the number {8) while (2 x 3) names the number _{6)

d. 2% means (2 x2x2) while {2 x3)means _(3+3)_or (2+2+2)

2. Ask your students to complete the following statements, Preferred answers are given
although others may also be correct.

a, names _16 b. 8 names 23 ¢. 3 names _3

NUMBERS G-27

ACTIVITIES

1. Scientific notation for a number consists of a decimal number from 1 o 10, @ multiplication

symbol, and an exponential notation for a power of ten. See the example below.

36,000 = 3,6 x IO" Have your students try these:
This procedure can be explained a. 215,000 = (2.15 x 105)
in the following way.

o b. 3,400,000 = (3.4 x 10%)

3s.ooo-36.ooo;(-l—o-,
36,000 , 1,8
== 10

10

= 3.6 x 100

¢, _(620,000) = 6.2 x 10°
d. _(710)_= 7.1 x 10




NUMBERS G-28

ACTIVITIES

1. Ask your students to write the simplest Arabic numeral named by each set.
a (v, (5-0, 1) )
b. {(100 - 90}, (7 +3), (5 x2), x} (10)
c. @2, (20 - 2%}, xvI (16)

d. [(z - 1 1508, L, l.ED (23-)

2. Have individual students or small groups of students look up the systems of numeration used
by the Romans, Gresks, Babylonians, Egyptians and Mayans. Ask them to prepare posters for a

bulletin board display. It is5 necessary for students to memorize only the Roman numeration
system.

3, Challenge the students to write 8 different names for the number of objects inside each shape.

a. Answers will vary. Examples of correct

responses are 4, 22, 1¥, (2 x 2), (4 + 0),
(2 +2), (3+41), and (5 - 1).

x N
x X

.. XX X X X X
X X X X X X

b. X X X X X X
X X X X X X
X X X X X X
X X X X X X
X X X X

159
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TNDEX

Area of Circle, 156
Bases Other Than Ten, 138,139

Circle

c¢ircumference, area, 156
Cardinal Use of Numbers, 40,44-46,39
Classifying Numerals, 127,153,154
Common Factors, 96
Composite Numbers, 114,115
Counting, 43,51,65,76,106

Decimals
expanded notation, 128,150
repeating, terminating, 152
tenths, hundredths, 126
through thousandths, 149
word names, 151

Dznominator, 97,120

Diagrams of Sets, 34,36,38

Expanded Notation, 61,71,82,92,110,
136,139 ..
Exponential Notation
decimals, 158
whole numbers, 118,134-136,139
Equivalent Fractions, 87,100,122,143,144
Estimation, 93,113
Even Numbers, 63,94,115

fartors, 95,96,117
Factorizations, 95,116,135
Finjte Set, 35,37
Fractions
denominator, 97,120
equivalent, 87,100,122,143,144
greater than one, 102,103,125
numerator, 97,120
simplest form, 101,122,145
FRACTIONAL NUMBERS
common fractions, 98,140
co structing models, 62,74,86
denominator, 97,120
equivalent fractions, 87,100,122,143,144
fractional parts, 99
greater than one, 102,103,125
model,, 102,103,147,148
muluiplication property of one, 142
naming, 61
numerator, 97,120
order, 85,104,124
reading, writing, 73,84
reciprocals, 146
simplest form, 101,122,145
whole numbers as fractions, 121
Fractional Parts
halves through tweliths, 99

Grouping by Tens, 53
Createst Common Facte=, 96,117

IRRATIONAL NUMBERS
¥, 155
150

Infinite Set, 35,37,91,109
Integers, 155
Intersection of Sets, 36

Least Common Multiple, 119

Matching of Sets, 14,15,18,19,23,24,25,
29,30,31

Mixed Numerals, 102,103,125,127,147,148,
153

Models for Numbers, 62,74,86,102,103,
147,148

Multiplication Property of One, 142

NUMBERS, See
FRACTIONAL NUMBERS
IRRATIONAL NUMBERS
NATURAL NUMBERS
RATIONAL NUMEERS
WHOLE NUMBERS

NATURAL NUi'SERS

cardinal use, 40,44-46,89

counting, 43,51

exploring, 42

exposure, 40-41

one-less pattern, 49

one-more pattern, 49

order, 47

ordinal use, 40,456,52,64,75,89

Roman numerals, 88,105,130,131,137
Naming Numbers, 55,61,112,129,151,159
Negative Integers, 155
Numbers

even, odd, 63,94,115

prime, composite, 114,115

werd names, 58,68,80,112,133
Numeration Systems, 138,139

0dd Numbers, 63,94,115
One-less Pattern, 49
One-to-many Corresgondence. 24,30
One More Pattern, 16,20,49
One-to-one Correspordence, 14,18,23,29
Order, 47,56,66,70,78,79,85,92,104,111,12¢
Ordinal Use
first through third, 40,48
first through fifth, 52
first through twelfth, 64
first through thirty-first, 75,89

Period, 108,132
Percent, 153,154
Place Value
ones, tens, 59,60
ones, tens, hundreds, 69,71
through thousands, 8t,82
through millions, 90,92
through billions, 107,108,110,132
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Positive Integers, 155
Prime Factorizations, 116,135
Prime Numbers, 117,115

RATIONAL NUMBERS
classifying numerals, 127,153,154
decinals, 126,149
decimals: expanded notation, 128,150
decimals: repeating, terminating, 152
exponential notation, 158
fractions greater than cne, 102,103,125
integers, 155
mixed numerals, 125,127,153
names for numbers, 129,151,159
percent, 153,154
rounding, 157
scientific notation, 158
Reading Numerals, 54,65,73,77,84
Reciprocals, 146
Renaming Numbers, 57,72,83
Roman Numerals, 88,105,130,131,137

Rounding Numbers, 93,113,157

SETS
diagrams, 38
discovery and exploration, 12
empty, 16,21,26,32,33,35
exposure, 10-11
finite, 35,37
{nfinite, 35,37
intersection, 36
matching, 14,15,18,19,23,24,25,29,30,31
meaning of a set, 13,17,22,28
one-to-one correspondence, 14,18,23,29
one-more pattern, 16,20
one-to-many correspondence, 24,30
ordering of sets, 16,20
subsets, 21,27,32,33
union, 34,35
Scientific Notation, 158
Simplest Form of Fractions, 101,122,145
Skip Counting, 59,65,67,76,89
Subsets, 21,27,32,33,38

Union of Sets, 34,35

WHOLE NUMBERS

as fractions, 121

cormon factors, 96

composite, 114

counting, 65,76,106

even, 0dd, 63,94,115

estimation, 93,113

ex?asded notation, 61,71,82,92,110,136,

3

exponential notation, 118,134-136,139
factors, 95

factorizations, 95,116,135

greatest conmon factor, 96,117
rouping by tens, 53

nfinfte set, 91,109

large numbers, 109

Yeast common rultiple, W19

meaning of zero, 53
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naming, 55,112

order, 56,6¢.70,78,79,92,111

other number bases, 138,139

period, 108,13¢

place value, 59,60,69,71,81,82,90,92,
107,108,110,132

prime, 114,115

prime factorizations, 116,135

reading, writing, £4,65,77

renaming, 57,72,83

role of zero, 70

rounding, 93,113

skip counting, 59,65,67,76,89

word names, 58,68,80,112,133

word names for numbers, 58,68,80,112,133

writing numcrals, 54,65,73,77,84

Zero, 50,53,70



